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(54)3§i^<z>£» *r*GaeK*»fflHr^-»eRj3j:tJ^ODNA 
(57) Abstract 

A human-origin G protein-coupled receptor protein or its peptide fragment or its salt, a nucleic acid encoding this receptor protein and 
its derivative, etc. The human hippocampus-origin G protein-coupled receptor protein or the nucleic acid encoding the same and its 
derivative are usable m determining a ligand (an agonist) to the G protein-coupled receptor protein, as preventives and/or remedies for 
diseases in association with dysfunction of the G protein-coupled receptor protein, as gene diagnostics, in a method for screening a 
compound capable of varying the expression dose of the G protein-coupled receptor protein or its peptide fragment, etc 
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5 mmm 

$— 1 £.&%(F)0%$?< &&&LTl^£ guanine nucleot ide-binding protein(J^ 

tmr) tgft^ns. 

%z.t\z. &m*kfcpmm*wiim<Dmfe*mw\s* ^n^m^t^mzmm^ 
25 Tzmm^mmzt^zmm^^m-r^cttt^c 

mmn^^\t^wm^m\z^mm(D^tx'±mmtmmommm7t^ 
nti^. mz. ±wm&MMte£&m(Dmxt^mzft&L. tn^emzn 
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2 

10 &ofc„ 

iS¥* ^^T^bTV^jt^^^T^^ibT, cDNAOiS^J 
c DNAtf>$rJt@BWExpressed Sequence Tag (EST) tLX?—**— X 

^SffiSfSto*** l££bT£gS4»H (BP'S, U#>F) tEHUfc^ 

^-©5t^f (0!IA«cDNA) ^D-2>m:i:H Sr&GgSK&S: 
Il/t^-5fi»o4*SW'J^.>H^« 7=f-XK 7>^3-Xh£EtiJ 
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7°^ - (D £gfe JB £$?#TT & £ <h £ <fc D , l/iz 7^ - WTf £ 7 3f~ X h £ 
5 fe«7>^3f-7 > h : £{^-r^^<i:t)"5lBgT^^o Ztl^U^^-lZMt 

II (Dilute, -l$iU*-7*—lZtt?Z7>*z!=.Xh*73=.7>h<D 

gSHSfctt^-coaJ^yf-HS^-HTS^U^^W^H (DNA, RN 
Afc«fctf*nfc0Kt?I#) ££*rr*#U*£ W^F (DNA, RNA&=fc 

^osgositfc, KGsea^ss u-fe7*^-seat> b < i«©gs^^7*^ 
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fcfcSI**^* (7>*3-*K 7=T-*M *fctt*©J& fc«ktfU# 
#89i*e>tt. ^ffi#fcSfcfc*S** degenerated PCR&d^Tffr&Lfc 

7'isittjias©GseK*ssu-fe^-sa5tTfe5 3:fc*iiKbfc. *$b 
7syKE5a*^*Tsit*»mt«G»aji*affli/-fe^-M«* 

(2) iT«t)Sn575y«E9«lt*KWCH-075y»E5!l 
frWJ#^t: 6TS$n57SyKE^JTfeS±E (1) IE«OGga»*S 

a v-tz 7°^ — s s s £ 

(3) ±ib (i) %imGmBnmmu±^^-w:^m(Dm^^^^ 

(4) ±E (1) E*©Gaa»*SS!H:^-SaRfe=i-H1'**tt*E 

(5) DNAT£>5±!E (4) !Btt©#U 2 2 Vtt F\ 
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5 

(6) I2?"J#^: 2 ££&IS?iJ#^ : 3 T^£ftS4&gBH?!l£*rr5±fB (4) 

f2«s<Dtf u^i/^F, 

(7) I2?»J#^: 6T&^£7$y&E^£WT£:i£fc#8fci:TSGg 

aii#&i!ii/i:7 0 *--gajf ft sms&^wi-stf u 7 * f 

5 $^WTS±SB (4) IBtfOtfU^W-^K, 

(8) DNAT&3±f2 (7) |B«©#U 7 £ F, 

(9) EEI##: 7T^£tt*&£E?»J£Wr*±S2 (7) SE*fc©#U*£U 

(10) ±12 (4) BE^O^'J^^^^H^WrSffiSI^^^-, 

io (i i) ±15 (i o) imvmwk^z ?-^mm&Wk2itfzmn&&w. 
(i 2) ±is (i i) mmomm&mfczmmv. ±12 u) mmvGm&m 

&®Ml't79-&&**&&^toZZt*&WLb1rZ±n (1) IE«W>G 
(1 3) ±15 (1) IB^GMeM*^l/-fe^-^eM ! bU<H±f5 (3) 

d4) ±12 (i) m®<DGW&n&'&mu±7°*-m&m<D^^)ifcmz 
^mmt?z*foffifc'z%>%±& (13) vm<Dmw, 

(1 5) ±12 (1 3) l2«0ffi#££WLTfc*&»rlk 

(1 6) ±12 (1) fB^G^eM*^Ml/-fe7^-^eS ! bL<«±f2 (3) . 
20 I2ic^^7 0 5 1 FSfc^O^fflV^^t{ciD#e>n-5§±I2 (1) IB 

(17) ±12 (16) IBmoG2aM^Ml/-t7^-JIBK<7)U^>F^^ 

(1 8) ±12 (1) IE«c0G2aH*®SU-fe7 r ^~2aS ! bb<tt±iB (3) 
25 |H«c©g|J^^H^fctt-?-©^ffl^SC.t^lStt-5±fE (1) t2*c<7> 
G2aM^i!ll/-fe7 0 ^--lia^^^«^(D^^1-^>U^>F©^^ 

(1 9) ±12 (1) Ba<ft©G»a»*ai!H:^-aEB»'bU<tt±IB (3) 

f2i!cCDg&#^7^ F £fc«/?-0&£JB^5 - tZ&WLt-fZ U # > F <h±l2 

( i ) iBm©Ggan#&sv-fe7*-sas££tt*0E£ 
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(2 o) iiE (i) E«©G«eR*as^^-«a**> u<ttJllB (3) 

(1) B«oG»eK^^^-»eK*fctt*©*tOlS^ttMft 

(2 1) ±C (19) IBm^^U-->^^JiIfi (2 0) Ett©* 
*ij-->*JB**b*ffi^»5*5S* »j#>l«£±E (1) E*®G£ 

10 (2 2) ±12 (19) E»O^^J-=>^« fcl4Jlia (2 0) m< °* 

(2 3) ±E (4) !2f^U^V^FW^'J>^>h^T 
15 W7*'J^Xt^U?^^^ 

(2 4) ±13 (4) u*®#vx9u*rv£mimmttmzM**<>>- 

(2 5) ±E (4) «fl)#U5C^l/^F*fctt*©-«*ffl M;lt ** 
«fcT*J:E (1) E«OG»a«*ftSHr^-ae«OmRNAO«« 

20 _ ^ 

(2 6) ±E (13) E«Ott**^*-tftW»fT*J:« Cl> ««® 

GgaM^xMiz-fe^-seso^*^. 

(2 7) ±E (2 5) *fc»±E (2 6).E*©««fc*^*"*** 

*rs±E (i) Bm<DGmBmmu^-^Bm<Dmmmmt^ 

(2 8) ±e (2 5) mvitt&*m»*ztitiis*£?*' ±n (1) 
MoGaeii^^^-sa*®****^***^*** 114 * 

(2 9) ±E (2 6) E«C««tt*ffl^*-^**« fcr ** ***** 
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(3 0) ±12 (2 8) fSm^X£U-->^S£ffl^T#£ft-5 5±fB (1) 

5 

(3 1) ±13 (2 9) E«®*£U-->^£fe&ffl^Tfte>ft'3*» ill 

(3 2) ®@a^J#^: lTSt>SnS7SyKE^ @E?'J## : 1 

10 T^^n§7^y^E^J4 , ©l^^«2m± (£?£b<te, l~30fg 
«k0ff*b<ttl'-9®SS» I, <«&ffl (l~5i@) ) ©7 

5y»)&^-bfc75yKE^ <DEJiJ##: n^frSnSTS^KE^JK 
l£fcte2TO± (*?£b<te, 1-3 0«SS» J;Dffi;b<tel~l 0{@ 

$f>fc$f^b<i«{@ (i~5^@) ) <D7$;mHmistzT$;nm 

<KL l~30ffig£, ctO»*b<ttl — 1 Offigg, $£>K$?£b<te3& 
i@ (1~5{@) )■ ©75/K*<fl&07S^KT«tft$nfc75yKE^ £fc 
\t®*n<b*&frGtt1Z7$;&&W*&ttZW&n^&Z±ft (1) E 

20 ( 3 3) ±15 (1) E«©GSaS*SMt'-fe^-SeM s bb<tt-?-©t£S 
fctt±E (3) E«©&#^:^K&b Umt^M tZ&MIS 

■&5dtS4#atT5±E (18) E»0'J#>K©ft£#8s* 
(34) 'J^>M^JAli7>W7>y>, *^-kV-fh\ 3 

|/yXh^-X ?J1/^5X tDf-X ^7h->- -^-0<7°^HY, 

25 r-\ 7°U>> AV7Vr>X t^ybi/X PACAP, -fc*!^ 

. >, ^;i/*=f>, *;u->h->, 7Hi/y^vo.u>, v^F^^fx gh 

RH, CRF, ACTH« GRP, PTH, VIP (AV7^f^7* <i >x 
Xf^tJI' #U^7*f K) . F-A°^>, t5HJ>, 7^ 

ij>, y^v^->, CGRP (AJ^b-^-^^-T-fyFWH) , 
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75V v>> 7HI/t'J>, -^#■1' > (chemokine) (#j;ite\ 

IL-8, GROa, GRO/3, GROr, NAP-2, ENA-78, PF 
4,'lP10, GCP-2, MCP-1, HC14, MCP-3> 1-309, 
5 MI PI a, M I P — 1 j3 , R ANTE S&<*£) , X>K-feUX X>xd# 
7shU>> tT^X -i-Dt>'», TRH, A°>£l/77Vy£tfU 
^7°*< F£fc«#7X>T&£±S5 (3 3) Ett©U#>F©ftj£;£8, 

(35) (i) ±13 (i) $^QGmBn&'&mu j t7 o ?-mBM$>v<\$ j t 

O&tfcfcLkffi (3) l2«OS^y^ 1 F ! bt<«-?-0^i:, U#>F<h£& 
10 m^ftm^t. (ii) ±IB (1) E«OGSfi»*!S:SH:^-gSKfe 
L<l*?-0££fc«±!B (3) E«©&#^:^F*> IX U#> 

E (1 9) E*0**U-x>^i5k 
(3 6) (i) *Ii$LfcU#>F£±E (1) E«©GSSK*SS!U-fe^ 
15 -gfiKfcb<te^cD&£fdi±E (3) fBm©B^^7°5 1 H : bL<«^0^ 

te&mz&ttm&ts (ii) ai«b^u^>H*5±a c e»fl:'&*&gaffi (i) 

ISit(DGMfi^SMl/t7 0 ^-geMfeb<« J e^S/cttBufS (3) E© 

(Dbuib (i) EfE©Ggaa^Mw-fe7 , ^-£est>u<tt-€-o^fcttta 
sci^at-rsu^^HtsoiE (i) tmoGm&n&'&mu't-jtr-m 

. (37) (i) £»LfcL}#>F£±fE (1) Eic(DGMeK^Sl/-fe7^ 
25 -geM^WT^Iffliat^M^^ciJ^i:, (ii) ^iHLfe'J #> Ffcitf 
i£l£fc£t)£±E (l) EicCDGmaK^MHz7 0 ^-^eM^W.1-^>lffl 
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(38) (i) «»LfcU#>K£±E (1) IE«OGgfiH^cSSlU"t^ 
K43«ktftt8Wfc£&£±lE (1) fB«0GaBK#&Sl'i:7**--2fiK££ 

(i) ieiccoG^eK^S!ii/-fe7 0 ^"-^eM^fe^^<i:a)^'it^b 

(39) (i) «ttbfcU#>K£±tB (11) E<RO^»<ESi#:S»*-r5 
StKi&ttatffc*^, (ii) «»UfcU^>H*J;^K»^«jS±8E (1 

15 U#>K£±IE (1) IStfeOGgfiK^fftSlHi^-ae 

(4 0) (i) ±12 (1) IBmcDGgaK^i!ll/'t7 0 ^-^eMSfc«^0 
&£»13:fcT*ft£4&l£j:IB (1) l2«0GSe»«ftaH:7*^-5eKS 
20 £WT*fflB&fc&tt£"frfc«££v (ii) ±IS (1) !2*0G5eK#Slil/' 

^^^-^^^^^^^^^^§{^^^^^^^^±12(1) 
f2m^GgeK^^l/ii7^-Me^^^r^m(C^$^c^'ir^*3 
^^/GMSM^^l/^7 0 ^--aaK^b/!:IB»J^?§1i : lr?iy^L> Jt« 

?zz\tz&mt-rz>vfi>\ t t±m en i2i£oGgeK^Mi/-fe7'^- 

(4 1) ±12 (1) l2«!cOGMeK^SIl/iz:7 0 ^-gSM^^^CD^^ 
ttffrr*{t£**:±i3 (1 1) !3«©»«tetft#«:*it1-*CifcJ:oTtt» 
»<5Jftfroaiffitttc«abfcGafiK^!ftMUi:^-5eKtc^tt$*fc« 
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t>t* ±i5 (i) i2«©Ggss*ssu-fe^-gae^fctt^oig*stt 

5 $si±£ipj]5tu \mr%z\t*&mtr&vfi>vt±M (i) i2m©G^ 
Bm^mu±^^-mBm^tz\t^0Ut(D^^mt^^{t^m^rz 

(42) ±ib (i) im<DGm&M#'ikmu^7?-mBn*%mt-?z>4t& 

10 ;i^>> irnN->, ^7h->> Za-o^f KY« rth 0 ^ h\ t*U 
>> nV7°l/y>X t^yfyX PACAP, ii^l^X ^)ltl^>. 
%)li/h~>. 7Fl//^ya'J>, VYh^^fy, GHRH, CRF, A 
CTH, GRP. PTH, VIP (A'V7^f^7* OtXt^^ #U 
^7>F) , VTh7^X ^U>, 7^ 'J X 7'^^- 

15 X CGRP (#;l-> h~ >is->V V-'ta y F^7°^K) , P^nh'Jx 

7Kl/-^U>, a&ekM (chemokine) (flIAfcf, IL-8, G 

ROa, GROj3, GROr, NAP-2, EN A— 7 8, P F 4, IP10, 
GCP-2, MCP-1, HC14, MCP-3, 1 -3 0 9, MlPla. 
20 MIP-1/3, RANTE St&E) , X>H-feU>, I>fDjj7hU>, b 
7n^$>, -o.-Dx>->>, TRH, /0^k7r / y?^U^7°^-f K£ 
fcte#^->T&5±f2 (4 0) £fc« (4 1) IB«(DX7U-n>y^, 
(4 3) ±12 (3 5)'~ (4 2) f2®<DX7 U -X>y;£&T#bft5 3, U 
#>P£:±f2 (1) IS®(DGgaM^Mi/-fe7 o 37-MaK^^tt^(D^i0 

25 ^^ft^^k^-fr^ib^^fe^o^, 

(44) ±12 (3 5) ~ (4 2) f2«£©X:7 U-->^#&T#bn?3, U 
#>F£±f2 (1) mmoGm&M&'&mu±7?-mBM£tz\Z^<DiM.t(D 

m^^m\:^^^{t^^rz\t^(DU^^r^z\t^WLt'r^m. 

(45) ±12 (i) mmoGw&m&'&m\/±7°$'- : M;&m$:^?z>imm$: 
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£#-f*;i££8ptR£T*±re (2 0) f3$t©7^'J-->^ffl*y K 

(4 6) ±f3 (1) IBi(©GgeK*^MUir7^-Me®^#1-^,«CD 
M®#£^T3;i<h£#mchT3±l3 (2 0) f3$cCDX7 U -^>7^y 
K 

5 (4 7) ±12 (i i) mmmm&&fa*mmt%z.t\z£^Tmmw&&& 

-f3±f3 (2 0) f3«£©*7U--->27B*<;/ K 

(4 8) ±13 (4 5) - (4 7) |E*0** "J -->£78*y h£fflV>T#£> 
n?&> U#>F£±f3 (1) B2«©Gga«*t9:S!Hr^-Se»Sfctt 

(4 9) ±15 (4 5) ~ (4 7) f3fc<7>7:7 U -->^ffl + y h ^fflV^T^b 

n?s, u#>f£±sb (l) iaa©Ggee*ssu-fe^-ges*fctt 

5 ESI, 

15 (5 0) ±IH (13) iZm.Vin.fct, ±13 (1) f3icOGgeS^MU-t7* 

^-^eMfeb<«±i3 (3) tmo^^^^^^tomt^mM^ 
(5i) ±S3 (i3) umomttt* %tim&.&zm&4£2tifz±& (Dm 

Kfit#:»CJS^Lfca«ft{bSnfc±B3 (1) 
I3^cDGga»^SHz:y^-MaM : bb<«±f2 (3) IHIK©^^^ 

^^^^©^©§^^^^^^^^^^^^^^^©±13 (i) tm. 

©Ggfi»*tSSU-t^-Se»'bU<tt±E (3) gS«t©SR^^HS 

25 

(5 2) «E^?Stfifr±CT^kbfc±I3 (1 3) tm<D&ite&&Z£mmifr£ 
nfc±f3 (1 3) fH«©la#«!:^l^l^*St^iji^WtKJES$*fc©'&, ^ 
^^±©^^©^^^^^^$#^^^§^^^©±13 (1) 13 
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T. 

20 K 7»;K T<j77., tfU^ t7->*, ^Jlt^iz) <DhbtyZ>M 

m M7L&*-&mi&* nmmm. ^'jtm, Bm&nm. fin, *it> 
^Aawau 7>y;w\>xaiifl&L ±&«, i*i&smeu nnt^ 

25 wm. mmnm* traams, ft&mm. i» iflitt« jm 

:*:Fb&«. SSIS. /MS, &itH, buHH, ttS, Utt^ SS 
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n«) > m Ti^> we, ml moo, 

-til, I'jw, £5?i*k mitm *.m, ^m) , jul^ i«, ml 

flffll, mTB. mffitfa.. jzffiskm. mtUSi. m%, ¥S£I> 

io e»ns. 

yKE^J££»WK:E-<075yKE?!l£WU E#l#*: lT*b$n*7. 
15 #389!©E5«#*t : lTg;b£ttS757&E^J£^EWK:^--<Z>75ySS 

20 * s ^ t £^t„ ifc^bt, u # > h ts^istt* -> n&mftm ft E 
(Dfemmm mo. oi-iooi^ ft%L<\mo. 5~2 0fg, £ 
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$F£L<tt&ffi ( 1-511) ) <7)7^yffi^#iPbfc7SyB6ffi5iJ. ®IE?'J# 
■t : lT^t>$n§7^y^E^J4 3 0 1 ^fe«2ii^± (ff£L<fct 1~3 

10 iT^t>$n^7Sy^iB^J&"a#T^l/-t7°^-ge®S:^^*t1"^^ * 

fg^©u-t^-^>^^»^ c*w*a«:*;^^">^s (-cooh) 

*fctt*JW#*'>U-K-COO-) (-CONH 
2 ) ^fcttXXT-^ (-COOR) T*$oTUk 
C^TX7,x;U{C*5^SR^tTtt, flIAfck X^JU, n-7'Dt: 

15 ;k -ry^pif;i/ ; feb<«n-^;i/^i*oc 1 _ 6 7;wi'S. 01*. 
p^>?mi^ ->^PA.^'>;u^af©c s _8->^D7;wpa, ?xx 

^-c 1 _ 2 7;w^^^cdc 7 _ 14 7^^^Soi^> infflixrivt 
20 h xtuffl $ tin n < v * rfrgfe ^ s . 

s^UTViSft^ *J^^yJH^75 N^fcttX7,rMb$ 
0, #^07 £ yggOftiJ0±©HSl^ -OH, -SH, 7S^S, 
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^^yv-jvm. <>k-;us. ^-y/a^a wm^tz&mm (Mpl\z, 
$ ;us> 7iL?)V3L a <d c , _ 6 7;u# j -r c , _ 6 7 ~>;i/g& £ ) 

^#«i:fi, is^iw: iira^^n^7^ymss?iJ^-r^U'-k7^-g 

15 B&ft&tt (Hydrophilic) <h##r$ft£g&#£^if^:7 P 3 : • 

^ ^ T&5o BfiTKtt (Hydrophobic) SMSS-SPC^tf*?'^ FfclWtfiUffl 

20 %.<0m&7$JWGffi\<r>5%'}>tZ<th2 0TO±> #2: L < « 5 0 ®£Ui, 
£D$?£L<tel 0 0^^±©7^y^EJiJ^'t^>^7 o 5 1 H^<i:^$f^tVio 
H»WlC|pI-©75/KE3?«i:^ Cft£>7i= 7 Htge?!l£& 5 0 %£LL, 0f 
il<tt*Sl7 0^±, «kD#i;L<«&8 0%&Lt, $ £ tC$? £ L < tt$J 9 

o%eui. #t)»^b<«^9 5%.uii±©ffii^tts^rs7^.ys£Ejij*^"r. 

£L<te, l-lOfllgg, $5£»£L<tt&® (l~5il) ) <D7^;m. 
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5 g&Wtflfl) 7 S y £ tlT V^T t> <fc U . 

*^©si5^^Httc*«^a«*;^+*>^s (-cooh) 

£fctt#;i/#*>'l'-^ (-COO") ±IBLfc*^^©^W^ 
®<D^<h<, C5fc*S#7SK (-CONH 2 ) ^fc&XXf^ (-COOR) 

N SMM#£#l*3TS0»r $ ft£fi£ L TzG I n tf n if M 5 >Btf t b © , 

CD 7 5 / g60fl!l«R±0*tftSd«aS ft#tt«T#tt2 tiT ^ 3 & 5 v>« 

^woas^^^Httc^**®**^^^;^ (-cooh) 

C»7SF (-CONH 2 ) ^cl^fil' (-COOR) ~C 

£m#i£, ^^>x;i/^>^ ^>e>x;i^>go £©&fc£#fflv> 
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D7h^77>{- <^>^^DT h^7-f— frifO^ClT h^77^- 

10 k Hn4 1 y^f-iMf^7x-;i/7t K^^JHtMB* #U7£U;P75 
J§, 4- (2\4'-i^ h+y7iZ^-Fioc7^yx^) 7xy^y» 

E&m\-f2>z£i!fi-v£Z' zo&oumvi&m^ a-T^smtmmmm 
&mmzfflnvft7$;WL** B&}£-rz>*>rt?m<D%iwMK)\z, g#&*n 
is o&m&ttmzm^ mm±^m^^^> 0 , Kfoommzmmfrbzynz 
nz®K>&ttmmiz&m&mmzfc£L, z *>\zm%%R®m*TftTfti?x 

N'-(3->?^^;P7^yynu;w ^a^i^ns. cifi^^ 

<fc5Stt^tC«7-feaftffll4iJ^JlPJSI (#I;U£\ HOBt, H00Bt)<h£t>K:#S7S 
&\ N, N-y^fWM75 K, N, N-y^Wt h75 H, 
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5 &*3\>k w^^M^<Dx.x^)vmh^\t^nh(Dm^(Dm:^w^E^ 

m V > b ft 5 . KftiSg tt^ > A* £ S^J^ j5jcS^& tftffl $ fttf 3 d £ b ft 
T^StBHfrbjKjI^ft, 2 0^-5 0t:<Z)faBfrb3l:ijIft£ 

ttS. fiH4ffcSttfc7 5 /mijl^^SS 1.5-4 JTffl U bftS. X> 

»407S/S(Z)^SS^bT«, 0*1*. Z\ Boc, 9— is TV— 

15 ^>#;i^x;k Cl-z, Br-Z, 7^T>^;i/^v#;kfc;W h'J7Jl/tn 
7-k^;k 7^o-f;k *;i/$;k 2--hD7x-jWJ!/7i-;K y7i 
— 7 a y ;k Fmocte V> b n& = 

%)Vtf*i/)vmz* mx\t. 7;i/^^xzx;Hb <#i;t&\ ;Wk x^Jk 
7°nk°;k T^k ^— >^rU-^;k v^D^O^Jk ->^n^*>;k 

20 V^DA^k S^Dtf^^k 2-7:^>3\n/ft£0iS8#, 

L<ttsttt7;i^;ux;wwfc) > 7^;wi/X7;x;Wk *>i?)\> 

XT^k 4--hD^>yJHXfJk 4 h*v^>v;UX*-r;k 4 

■ ;Wb, ^>v;u^>*;u^x;ukH7> ? hMb» u-^h^v^;u# 

■feu>©7KKStt. #1*-^ x^^HkSfcttx-xJWbtckoT.sa-rs- 

7i?-;u«, xh^v^^x^S^^^^^b^^ft^S^^fflVvbft 
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^□y>©7xy-JHt7KKS©ft®StbTtt» #J*Ji\ Bzk Cl 2 -BzK 

5 hX^v>0<^V-;i^&lIg£LTte, Mtl^ Tos. 4-* h*v- 
2, 3, 6-h U;*^^>if>7Jkfcx;k DNP, ^>y;k*-*->pWk Bum, Boc, 
Trk Fnocft^ffl^SftS. 

10 2,4, 5-h>J^nn7i/-Jk 2.4-yZhD7i/-Jk y77 

— ;k A7-h07x;-;k HONB, N-t FP+v7^y$ b\ N-hHD^y 

7*;M-£h\ HOBt) tox^TMi/i ftMi^ns. ^07s;i©s 

>7Jl/tf>m, h'J7Jl/to^^>7J^>^ h'J7^tDil!$§^«u 

nb©^to£ii<fc5iiit, y<V7°Dt°;i/x^i/7^>, h»jx^;i/ 

20 t:l9 - 2 0t~4 OtCfigTiT^ni.^ HMUCfct^Ttt, 7 

-v-;k 7i;-jk ft7-v-Jk ^^^i/^/-;k A 0 ^^i^v*-;k 

UTfflU 6»n-52, 4-vX h D7xZJHtt?t7i / - jU&lgKck D 1$ 
IBCDI. 2-X^>v^:*-Jk 1. 4-7*^ >istt-)VfzE0&&T<DWLmm\Zl: 

z>m.&mj.mz. ^jm^± k u yAii^, #7>^x7ft£ii£S7Jkfr u 
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1m(D a — 7 = J mQ&mMOZhZ&^tz? >A£ M <h C^SS®*;!^* v^g 

io nx&i&£U ^Mom^>A s ^M^#^^i^-e^^. ^©*i^>a°^s« 
-£;i^*v;ug£mM©7;u:3-;i^^ 

25 (DM. Bodanszky :fc«fctf M. A. Ondettk ^T/^K ~>>-fe:>7> (Peptide 
Synthesis), Interscience Publishers, New York (1966^) 
(DSchroeder&ckttluebke, if ^7°^F(The Peptide). Acadeiic Press, New 
York (1965^) 
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(D^AteE &ctm»JIC&¥> K *>/^K0fc¥IV, 205, 

(197730 

10 fe^0JOl/-fe7°^-^e®S=i-H-r^^g@HJiJ (DNAifcttRNA, 

U^U'^FiLTft* *^Bj(Dl/-lr7 , ^-SeM^n-H-r^DNA, m 

-*IIDNA, -#HRNA£fcteDNA : RNA<Z)/W7*U y H 
15 T&ckK -#ile>*§£te, iz>X$I (BP*), n-FII) T^Tfe, 7>^ 

*^BJ©U-li7°^-geM^3-F'r^DNA«i:LT^ ^"VADNA, 

;adna7^^7'J- ±ibl fcttua • mils c D NA , ±IB b ^aina • 

mM&&<Dc DNA^-T7*7'J- ^DNA©^fnTt)<k^c 7-f7"7»J 
20 -H&ffl-r3^*-te. ;^f'Jt77-y> 7°^7^h\ 37^ b\ 77 
-y= r^£WnT&oTfc£^. ±12 Lfcm-ll^cfcO total RN 
A££temRN A®#£I8§£L£: : &tf)£ffl^TIi:SReverse Transcriptase 
Polymerase Chain Reaction (OT, RT-PCRS«M§) 

25 jyfcWCte, *^0J©^-fe7°^-geM?:3-HT§DNAtUT^ 0U^_ 
^TfSDNA, £fcteIE?U#^ : 2, @2?iJ#^f : 3 £7cte§E?"J#^ : 7TI 

bsns&ggE^/w/; ^ u >yx>h»Tt/w 7*u *y XT££S 
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£ d n at &n\t®ti<D & "b «fc 

5 fctti2?ij##: 7T5fc£n**ftaiE?y£&7 0*£LL $?£L<fcU$8 0% 

wr^^siB^ | J^ ; t'r§DNA^£^fflv^n^)« 
8ffm/«t£©^fflS:?iiifce»b«)5. 

*J£\ ^El/^n.^— • £ a — (Molecular Cloning) 2nd (J. Sambrooket 
al. , Cold Spring Harbor Lab. Press. 1989) KffiifcO^&fc^fcftoTfTfc: 

OmM, »*t<tt*51 9-2 OmMT, ' iW^*5 5 0~7 0t, &£1<<\Z 

20 ^6 o~6 51:©^^^ i-hvv&mmafiitoi 9mMTi&g#*3 

^-ifif $3- FT ^DNAtbTte, §E?iJ#^l : 2££teK?'J#^f : 3T 
ilfr£n£&SE^J£^WT6DNA&£^\ SE^iJ#^: 6T»>£tl67S 

DN A tffiMW^*fc»fi5^J©-ffiS:^WbTJa:5# U * £ l/^ F£te> TIB 
CD*^0J<DB^^7°5 1 F^=i-KT^DNA^^-r ; 5fcHtT^cJ:<. RNA 
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GSeS^fiS!Hl^-SeKg3^RNAt©ffiSf^ffl^bTGSeH* 
#^TKGgaK*SSUi:^-2e»a^O»a«0«l3t^W» <&g 

kjsi;, i&mmmoMffl^mm&fcE) sfrsn^T^s. in*,, mgs 
sit) torn-? r^rtrr^j urn) ommt^omm 

□ Rtf3* ^7b 0 >;l/-7°«$f^bV^m^tbTji^be»i> 

#\ Gsa«*sm^^-se«iie^rt©*D^s<!S«t)»*ibTa 

$Rb"5£o . . 

m$. A< 7*»J XT 3 Ci^^'J7i7 H <h<£P&te> 
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n3. ^nbti, 2*iIDNA, 1*0DNA. 2*IIRNA, 1*IRNA, 

***-K ^^h'JX^fJK 3fr*3fc;KF5x-k 

K ^^omx-h!5;£) ^feo. 0S*#se» (s^W-if, 
**U7— tf--r>kbf^-, ht->X Sift* ~>^Ml^7°^b\ tf'J-L 

-ijy>^) (^^.«, ^sD-yjjj^mz) fc£<Dmmm*%vT 
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zwtmffizntzmm. (rna, dna) t&£ 0 ^sn^M?©^^ 
$><Diz-rz>. 7>^±:>z&m<DfflMm)&&*£r)mtb2>. unt-r^±>x 

d-9LT{»ttl^S ; T^<^l^nT*5 0o fclAtf I. Kawakami et al. . 
Pharm Tech Japan. Vol. 8, pp.247, 1992; Vol. 8, pp. 395. 1992; S. T. Crooke 
et al. ed. . Ant isense Research and Applications. CRC Press, 1993 t£2£\Z 

&5-2titzv. mfcTfemiz&vmm-znTzr). ttmztuz&m-cttbnz 

U^nq*JM-h, 3-;ugtt$:<!:) asgtfsn*. iiSbfc&Ote. m& 

©3' S8*sviH5; ®ic#^f$-&5^t*<T#, m, ft^ftzzu* 

RNas e^t'O^^UT-ifCcfcS^jSI&lflJh^Sfc*©*)®^^?) 
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-tELfcSBJE • ffliaiOmRNAii^SiSStfefeOSfflViTaSEReverse' 
Transcriptase Polymerase Chain Reaction (STF. RT-P C R&iBWTS) 
£ «fc o T*§ipsT 3 £ t fe 5 „ 
UttttJfcfct ^^©SP^y^H^n-K-rSDNAtbT^ 0J;Ltf, 
(1) I2?iJ#^: 2, E3*J#^: 3££teE?iJ#^: 7T^:fo3*l5JfigE?!l 
S^r-rSDNAOSS^ifiSEyiJ^^rsDNA, 2i1t\* (2) E?0#^: 2, 

/flfc£) *^*Ui:^--SeSt*ii--K-r5DNA0gB^ifeSE?iJ^-r 
SDNAfc£#J8t,v£,ft3. 

@BJ'J#^: 2, E?iJ#^: 3 *fcttE8l#* : 7 T*fc$n*4ttE7!l/W 
^U^XT#*D.NA<fcbTtt, m*.\*s EJ'J#^ : 2, E*l## : 3 £fc 
teiE?iJ#^: 7Tafc£tt5i«E7!l£*?J7 0 %J£LL, L< ttft8 0 

t^ISE^tnDNAfeMl^ti^. 
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-£fflV>TPCR£fc«koTii4@-r5j&\ £fcteilMi&^ 

D N A § 0J <D U-t 7°$ -g S ft £>-BB & £ Vi £ n - K T * D N A 

U^zLy — - & n — ~>tf (Molecular Cloning) 2nd (J. Sambrook et al. , Cold 
Spring Harbor Lab. Press, 1989) lzBWl<Dl5&U£\Zfc?Tftt3i5Z.ttfil? 

10 DNA<0&gE^J©£&fck&»0*y K0ll*fcr,Mutan TM -G(£iIjg(8O) * 
Mutan™-K (80 ) tzZZm^T* Gupped duplexS*Kunkel&fc£© 

15 KDNAtt-?-© 5 ' *fflfflfc»»?H&3 F>£bT©AT 

20 7^-gSM^3-r ? -r^DNA^e»g^i-r^DNASIr)t^^0mb, (n) 

129-tLT\t* XmW&$:<D7' : 7XS. H (#K pBR 3 2 2, pBR3 
2 5, pUC 1 2, pUC 1 3) , ttfii*0^77S H (0!K pUB 1 1 
25. 0, pTP5, pC19 4) , BS^7XS H (#k pSH19, pSH 
15), n7-y^tWT'Jt77-y, 7^y-7 

^<ji/7;, A , ^a.D^^;i/y;^£oij^^-r;i'y;7i<J:(D{iii, pai-il p 

XTL p'Rc/CMV, pRc/RSV, pcDNAI/Neo&OT^ 
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.1l±^i'>x'J b7MMT&3*I£te, t rpynt-^- i a c 
7*cn&-*-, recAynt-^- .AP L ynt-^-, lppyot- 
tedVWP^JRilTfesa^tt, SPOl^'D^-*-, SP 

HO 5 PGK^Dt-^-, GAP^D^- ADH^D 

P 1 0:/n*^-&£j&*fff:bV>. 

S V4 0 o r i £i&frrs«£j&*fcS) fti'S^LTV^feOSffl^S^i 

h f r £B&8rf**£a«&a) (^y hl/^-fe-h (MTX) Htt] , 

7>b°5>U>tM£«fc : F Amp r <!:l&*rr<5*£#&5) , ^T-f 

->>W14«£^ C£TF> Neo r tB»t5«^*5, G4 18Wtt) 
^fbn&e flPL CHO (dh f r') «ffl^Tdh f rit£^£3I& 

aWONSS^GBKttln-r*. fti/^Xvx'J b7JSMT&£i§£fct PhoA • -> 
^WE^J, OmpA ->^;PE^<h>\ 

MF a • v^MHSJiL SUC2 • v^±JHE?iJ&£\ If 
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X*>x'J fc7JM<Z>:M*^£LTfc£,XvxU b7-3U (Escherichia col i) 
K 1 2 • DH 1 \3u*/— 5 jy>?X • :t7 • If • ^-->3^-;> • 7#x^- • * 
7*- Wl>WX« If -ZL-X7X- (Proc. Natl. Acad. Sci. US 
A), 6 0i, 1 6 0 (1 9 6 8)], JM103 (^Ml/y^-TyyX- 

10 Ulf— 3 1 , (Nucleic Acids Research) , 9#, 3 0 9 (1 9 8 1)], J A 2 
2 1 (v-f-^-^-^l^:!^-- A'<:*av- (Journal of Molecular 
Biology) ), 12 0#, 5 1 7 (1 9 7 8)] , HB 1 0 1 Cv^-rNI/ • :t7 ♦ 
t^iy-'/W^Oy- 4 1t, 4 5 9 (1 9 6 9)) , C 6 0 0 (yx 
^■tV y ^7 (Genetics) ., 3 9#, 44 0(1 9 5 4)) &MV^n?. ( 

15 /WUXJlMchbTteU AfJ^ -XT^X (Bacillus subtil is) 

MI 114 07->, 2 4#, 255(198 3)), 207-21 Cv^-^" 
Jl • :t7*- /t-f :*^7 HJ- (Journal of Biochemistry) , 9 5#, 87(1 
9 8 4)) teZtfim^btlZ* 
BSil/TH -tr'^OT-ftX tUfyl (Saccharomyces 

20 cerevisiae) AH2 2, AH2 2R-, NA8 7- 1 1 A, DKD-5D, 2 
0B— 12, i/^J^&ytl w?-i±.X /tf> > * (Schizosaccharomyces pombe) N 
CYC19 13, NCYC 2-0 3 6, tf*7 A°7hU7 (Pichia pastoris) 

liffliLTtl 0»J*.tf, $ ^ Jiad* A c-NPV £jM©#J& 
25 £3fe8s-ftiBMl& (Spodoptera frugiperda cell ; S f SHIS) > Trichoplusia ni 
(D^m^^OUG 1M, Trichoplusia ni £)0Pi5fctf)High Five™ MM, 
MamestrabrassicaeS3fe©SHfl&^fcJiEstiginena acreadaJfcOSBflS&ifi&fMIUfc 
^M^BmNPV©!^! 3&&ftfc3H8& (Bombyx mor i N ; Bm 
NMM) fc£jW8V>e>n*. SES f MchbTte, 0!la.fcf, S f 9« (ATCC 
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CRL1711) ,Sf2 111 (£Lh> Vaughn, J. L. b, • 7V # (In Vivo) , 13. 
213-217, (1977)) fc&WflUfctt*. 

- (Nature) , 3 1 5#, 5 9 2 ( 1 9 8 5)3 . 

5 ftWHtbTH tJV«COS-7, Vero, ^Wx-XAA 

7s*-5ifflJfeCHO (J£JlTv CHO«tB§l2) , dhf rite^KS^Wx 
-XAAX^-iSSCHO (OT, CHO (dh f r") , 
7>L,«, ^^AtT-20, 7-)7$ID-7ffi, yyhGH3, k h 

If • ^->3^ • 7^3x5- • ' 1M'X>>M'X • *7* • If • X-XXX 

- (Proc. Natl. Acad. Sci. USA) , 6 9«.- 2 1 1 0 (1 9 7 2 
(Gene) , 1 7#, 1 0 7 (1 9 8 2)fc£fc1H*©#8fcft-3TfT&? • 

15 yi^Jl/- yi^7^ (Molecular & General Genetics) , 1 6 8#, 
1 1 1 (1 9 7 9)t£E\ZUm<Dj5mzft-DTfttSiZ) ZLttfT*i*2>. 
^S^S^t-^ttt^4^{i^V^X--r>-x>if'f ; EOv-- (Methods 

inEnzymology) , 19 4f, 1 8 2- 1 8 7 ( 1 9 9 1 ) , ?Uis-*J>?X - 
*-7* • -tf • tyaW • 7^Jt5- • *7* • 1MX>W X • ^7* • If • x- 
20 XXX- (Proc. Natl. Acad. Sci. US A) , 7 5#, 1 9 2 9 (1 9 7 8) 

(Bio/Technology) .6, 47-55 (1988)) &£KE*^#»K:«^TfT&5 - 

263-267(1995) <3$ntt36fx) , tfw DO (Virology) , 
5 2#, 4 5 6 (1 9 7 3) £E«©£i£K:ftoTfTfcS - £^T£3o 
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m \zmm $ n 5 t%m t l t te^g^^i s t & o , ^o^fc 

bx\t, mx\t. t^xhjx wmmm. issmuz, mm 

^y'hy, fciM'x ita^x, ±s.m, aw ->3«#&&£c9«££:« 

10 X^xUk7JSB£i&£t-SIB0J§ffi£LTl^ #y*.te\ CfJlu-x, 

5yKSr^tfM9«tfl U^- (Miller)., • • X^7,^'J * 

yy • -f >• t • yi^f^ y £7. (Journal of Experiments in 

Molecular Genetics) , 4 3 1-4 3 3, Cold Spring Harbor Laboratory, New 
York 1 9 7 2]/W£L^. Z HK:&gK:«fc 0 7°DqE-^— < 

15 ZTztblZ. MX.lt* 3 /3— t>hu;u 7£ U;i>BI©«k5fc&3J£;bQ**C£ 

imyzu t7mm<Dm&. mmizmi&mi 5~4 3tn?*5 

SWW^Iloa^, 3 0-40 *CT1§ 6-24 Pf fig?* 

(Burkholder) g/hgifc CBostian. K. L f>» ^Dy-y>^X- 
• If • ±<>3±;i/ • 7*f$-'ty-^l>WX - ^-If -CL- 
XXX-.(Proc. Natl. Acad. Sci. USA) , 7 7#, 4 5 0 5 (1 9 8 0)3 
^0. 5%%1f*;&%ttTZSI)%m (Bitter. G. A. S» r^n^-v^ 
25 ^X- :t7*-+r* • i-isai-fr- 7*x.S- • ^"7* • +r-f X>->< X • -If • 
a.— XXX- (Proc. Natl. Acad. Sci. USA) , 8 If, 5 3 3 0 (1 9 8 

4) ) anntf&na. %m<DpH\t®5^8\zmm-fz><Dtf&£i,\,\ %m'<z 

m#®2 Ot:- 3 5tTl<j2 4-7 2l$rafTfcl^ &g£JSi;TiI&*8fc#£ 
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Grace's Insect Medium (Grace, T. C. C. . (Nature) ,195.788(1962)) 

5~2 O^^M^ifilfi^tiMEMtfiili (1MX>X (Science) , 1 2 2#, 

5 0 1 (1 9 5 2)] , DMEMipilll »VoDy- (Virology) , 8#, 39 

6 (1 9 5 9)3 , RPMI 1 6 4 Oftffl! IW-I-JV-*? '*? ' T*V%y ' 
^"f^iDV- 7V->I-'>3> (The Journal of the American Medical 
Association) 19 9#. 5 1 9 (1 9 6 7)], 1 9 9*ft t^-^' 

7* • it* • V Xf- ^ • 7 * - • If • A-T 3" □ v# )V - * x 7s > (Proceed i ng 
of the Society for the Biological Medicine) , 7 3#, 1 (1 9 5 0)3 & 

4 0"CT*?J1 5~6 OPtWfTfcU* &gi::jfcCTa^^#£Sn*.£. 

flHSbfccrfc, 5a^^ ; 5^^«k0l/ir7 o ^-SeScDm^tB^?:#^^ 
h'J h>X- 1 0 0™fet*©^®fi&ffiS!l^SnTViTt)J;^. 

*ici/-t7^-^aK^^$ni.ii^ic«, tm^J^ tnm^^ 
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33 

15 ^h'J^/X 7;l^-^X>F^7W--fc:\ 7'OT>f>+t- if. 

^ U □ -> ^— tf £ V> £> *15 . 

mz'&-DT8im?z>z\£ifirz%. 
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WO 00/20456 

34 

y a rt>bta*i/Tfe*t>. a*tt**2~6a«eiar3. tt2~io 

*. 9»K t-y->". +«HW&n6#. ^9*** 

iW- . 2 5 6 •. 4 9 6 K C 1 9 7 5 *> ] 

,j 3 _* (peg) **>^;f ffSL<ttPE 

N S - 1 . P 3 U 1 . S P 2 / 0 

, 6 ns*. psui*»*b<«v»6n*. »^««» (Blga8 

W *i#WMMci©ff*W>Jt*ttl : 1~2 0 : iSST-fcO. PE 
G (»SL< 14 . PEG1 000~PEG60 0 0)#10~80XMei 
*T«a*n. 182 0-4 0*. ff*l,<tt»3 0-3 7t:T«l~10»B 



WO 00/20456 PCT/JP99/05365 

35 

ffl^Tfc&V*. 1-20%, ffSlXtel 0^2 0 5GO^II&iBjfiii*& 

10 ^tfRPMI 1 6 4 OJ&itiJ, 1-1 0%(D^^Jfl?f^trG I Ti§il!j Cfttft 
illi (ft) ) £fctt/Vf:/»J b'-Tig*EMi?jfiS*iii (SFM-1 0 1, 

(b) ^/znj—frVifcvmm 

20 SStSS; «&ftftj& -f:*>£&ft (#K DEAE) tC£&M*£, 



WO 00/20456 PCT/JP99/05365 

36 

+ -V U 7 - IC&*S $tTftgl fz/\7°y~ > £2* L Tifi;##3W& < T'tnd 

«7*>tM'P^D7* , JX • U h • / \ ; 6v7->#^l 

*JfcTA7*x>lK:*tU *90. 1-2 0, ff£L<tem~50fJ£T#7> 

25 (1) *^H^0GgeM^Ml/-t7^-geM^T5U73>H (7=f-* 

h) (2) ^BjoGMeM^sMiz-fe^-Maso^f^^^i 
a-rs^sro^^^ck^/sfcttfeac^j, (3) ae^gim (4) *^aj 



WO 00/20456 PCT/JP99/0S365 

37 

( 6 ) #389i<Z>G®eK#&£! $ -^BmzttT Z> U #> K©j£S&* 

(7) *^W©GSeS*tgSU"fe^-g6St U #> K <h0li£&£gft; 
Sit-Sft^^-XK 7>*:*:2Xhfc£) ©X^U-->^j£, (8) 

(Dmft^7?F(Dm&&<£2l£Z{kpto<D7>9 V--=.>if%fe % (11) m 
S^^-S^WTS^a^o^^^at/^fcttfe^SiJ* (12) #S8E© 
■fftK (1 3) *5g^OGSeK*tftSH:^-seSI£=i-H-r5DNA 
15 #13, *^<z)J«fe^.S!GSeH*SS!U"fe^-S6e©|g^SfflV^ 
Gae»*SSU^^-t:^T5U^>H©iS^i4S3E^li'S^«J (09* 

20 ttfx*%5>o 

0J©l/-t-/^-^>A o ^S^iI§|ST^>^^SS) , *^©U-fe^-S 
SK^ittt^-oaJ^y^h'S^-HrSDNA (ETK *SB9i®DN A iBS 

(i) *i8^oGge»*ffiMu-fe^-seKic*frs'j^>H (7^-x 



WO 00/20456 

PCT/JP99/05365 

38 

vX h\" nVi/X b*->> -fenS-x *5hn 

X Za-D^KY, *tr*-TK; 7°UX A'V^- r », ***>l-> 
X PACAP, -fe^l^X if)ViJZS>, 5d;k>h->, TFUy^yaU 

10 X VTh^^^X GHRH, CRF, A CTH, GRP, PTH, VIP 
(A*7 7 9 J- 4 7* -f >f^f^ 7 > F U K t-;/ K # U <-7*^ 
K) , V7hX^>, F-ASX wux 75>J>; r/^+nX c 
GRP (*;i/->h->v*->ui/-x^^H^ 7 >^) % cKnHJxx A 
>£U77;^X ^DX^^7>y>, h X jf/yX 7F 

15 l/t'JX afccfctfi8-^;&>r> (chenokine) I L — 8 , GRO 

a, GRO/3, GROr, NAP-2, ENA-78, PF4, I P 1 (k G 
CP- 2, MCP-1, HC14, MCP-3, 1 -3 0 9, MI PI a, M 
IP-1/3, RANTESftf) , I>Ht'J>, I>jn^KU>, 
^ X — a.— □7 1 >v'>, TRH> A>^l/7x^ yy-^U^7°^< 

vh. ?x h^x mmmm. MMmm±mtzzjbm 

25 JMfcWCtt, *$Bi?J§©U#XKfc£:£J£te, *^©Hzy^-saSCbL 
77*F>&iS8L 7iz^nU>M. ,«!*!C a 2+ Mt, MMft c AMP 



WO 00/20456 PCT/JP99/05365 

39 

mmmmz^^m^m^m^r^z.£^m£-r^mM(Du±-y^-mB 
tt&a *mfe?zz\£zw&£T%*mn<Du^7$-m&m%fz\z^<Di& 
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5 * f >mmm. u >insL »ca 2 + i£sl c am p 

swart cgmp&sl -ry->h-^u>ifes^ iiiifiti, mmp^sB 
n<ov >mt. c-fos pHo^T^^&iSji-rs^tt^fettfti- 

10 ±IB<2MD0«»£fT&^ St»^tt^*^^©Hi^— sag 

15 I^lbT^I). 

^-5e»*3-h-r5DNA»fM-*1&±f!i4fe3ffl!aK:3JAU, ^ne>£$»<fc 

MTZ>$.grM&'M t y-1 )IX (nuclear polyhedrosis virus; NPV) CD^'J^ 
FU^O^E-*-.* .SV4 0 4*O7°D : &-^~ VYuWVWfU*: 
25 ^^P^^oyn^-^-, bhh-hya^^yn^- 

. *M h^^D^J^yot-^-, SRa7'P^-:?-&£<DT^K:ll^£ 

f?5 fllAtf* XJK CNambi, P. if • v^-tMI/ • ^ • A 

-ftPy*;h^r$^h'J- (J. Biol. Chem. ) , 267'#. 19555M9559H. 1992 



WO 00/20456 PCT/JP99/05365 

41 

BaM^#<^Sn5®^CD^i:^U-5 0 iSfflJ&0®i##&<ht,Tte. Potter- 

Uho> (Kinematicaftl3) tC<J;£fi!£#\ jg^&K.iSl&S^ 71/>^7°1/X 
7ft ^TJOE b7ft# MJ&fciiffl y X)Vfr £> ® Hi £ it* £ <h £«k Z>&m£ 

^7j^ck^^iis^±tbTfflv^n^. #j;Lte\ mmmwL&fcm (5 o o 

20 r pm~3 0 0 0 r pm) TMBfl^ (SIS, 0#) »4>U ±i&£ 

£S>Kliijt (1 5 0 0 0 r pm-3 0 0 0 0 r pm):TjIS3 0^~2B#F^ 

25 \t. imMmtzQ 1.0 3 ~1 0 8 ^TS^)O^$f^b<, io 5 ~iowe 

'14 (ItStt) tfflKfcD, ?85S«?ft^^U-=>^0«l«**pIffiC3ft*tf*V 

0T/ft<> l^-oy hT^*OTO«J^T€^)J;-5^7ftSc 



WO 00/20456 PCT/JP99/05365 
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mmLtzumt^tLx^ c 3 h> , c i2S n , i i4 o , c 35 s] 

X>, #)V9z.>. tDhZX .^7h^X Za-D^7°f FY, -ttt-l 
>\ 7°UX /tV^I/«r>X t+yhy>, PACAP, -fe£l^>, ^ 
^jzfX #;i^>hx>, 7KW*>^UX VThX^X GHRH, C 
RF, ACTH, GRP. PTH, VIP (A'V7^f^7' OfXf^ 
7>F U-ffyH tfU^7°5PF) , VThX^X F-A5>, t 
^U>, 75 U X 7*^v*->\ CGRP CfrjUx h U U-t-j 

(chemokine) IL-8, GROa, GRO/3, GROr, NAP- 

2, ENA-78, PF4, IPl'O, GCP-2, MCP-1, HC14, 
MCP-3, 1 -3 0 9, MlPla. MIP-1/3, RANTESftf)- , 
X>H-feU>, X>t-D#*HJ>, tX^=>, -a.-n^>^>>, TRH, 

USxtemMTZ. ^yyy-iz^ pH4~10 (ltL<«pH6~8) <D 
U >Kn >>77- h U X - tttil/t y 7 7 - & U # > H t 7°? -H 6 

1*5 g$n?» CHAPS, Tween-80™ CfE3E-7h'v7 
^t) > v^h-X f 3 1/- h&i , 0^iSStt^!)yj|[iiS7^7'$ > 



WO 00/20456 PCT/JP99/05365 
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E-6 4 (^T*^ Kffl&BrSI) , l-fTs^^yttEwfUT-T-M 
£S?J£S3raT5 0. 0 lml -1 0mlOMl/-fe7°^-?§^l^ 
-ti (5 0 0 0 cpm~5 0 0 0 0 0 cpm) C ( 3 H) , C 125 IK C 1 

£>2 4Pm 2*U<tt**l3 0^6 3I^MfT^'5. EJfc&, #7*8«IJ«lft 
£*££S (B) ^&*#SW@^S (NSB) %5\^tz.XV>b (B-NSB) 

MA.\ts 77^^>mmn, 7twj>m, tt^ca 2+ » $bj& 
aensrtsestou c-fos o«tt^, pHo&TtzEZfem 

20 fflViTaS3£-r5^t*«T#5. ST. MrT^-gaSS^T 

25 ■ ai!a$flS[Stt©*&s<2:rs^e (w^n j^Fma mm 



WO 00/20456 
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1. U#>Kft£ffltt* 

Hanks' Balanced Salt Solution C^nftfi!) 0. 0 5%0>7->jktfT 

X10 8 fl/rtT»ftU 3 7*C, 5%C0 2 , 9 5%airT2HFI^iL7t 
15 h(D B 

*;uat^ h\ dmso, 

TOit-&4*<hi^i;t)0$i o o-i o.o ojSiRViiRgcwssi-rs. 

2. ■ . " / . 

0«2\ t'J^M^lm 1 T2 0^#tfem, 4 9 0 M <DMfcm®ffim 

^n\zts\x^>. 

<^mwfctt&®* 5 At i an*., m^zx i i^rasjt&$-&* 0 
*&ttmz\$immnm\:%mit 5 # i h&xt&k. 
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&Umk&yi&0. 2N NaOH- l%SDSt'?liU4m 1 <omWi/>^ 

u-^-a (?D3fc*fiIjl§8) tigers.' 

5 JTTS. 

10 -f yu>, AV^>r>X t+yby>, PACAP, -fe^l^X ^ 
;U*rfX *Jl/yh->, THW^^a'JX VTfWX GHRH, 
CRF, AC TH» GRP. PTH, VIP (;\'V7^T^7' -Y^X-jV 

yr^-X CGRP (j!i;k>h->^->iJl/-7 
15 -fyH^H) , D-fnMJiX A>#U77^^>, -fn^{fy>^ 

(chemokine) (0I1;U£> IL-8, GROa, GROjS, GROr, NAP- 
2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14, 
MCP-3, 1 -3 0 9, MI P 1 a, M I P — 1 j3 » RANTES&i*) * 
20 X>F-fe'JX X>fn^hUX -^l-Dx>v>, TRH, 
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46 

MOH:^-SfiRS=i-H-r*DNASifAbl6SS"&fcftfc:, " 
W©H»^-ae»*3-H«r5D-NAJ4, S^Tfi«tt3i*»|J!©Uty 

^*R^^^lCT5feOSii«0*ffim©^i:^B8&&n?t<!:©|g# C J. B.C.. 
273 (No. 19). 11867-11873 (1998)] MASJte?tt*fflftflg 

&®m* mmm. m&m* nw&m&^Tfwmmwz^Tzmnm 

TS^a&^fioa^CFEBSLett. 357:27-32 (1995)]^&3 d t^S, 3® 
— #%9i0^-fe:/*-MH£:3-KT£DNA *58MODN 
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d n s «si ess # * £3& j5£#s s nfc ish ©a ^ 6 n s cfc a * 

20 mtifflfciiwmKbnz. mm^mm^ti^±)iT^^m^zit. ±m$-i 
• 7mm\zzz\zmmo£?tmft&fo%t^Tz>z\ttf'T:zz> e &tt©*:& 

o^t^mm^m^mua^mm^rc\mm^^^u^<Dm^<Dmmmm\z 

25 y'^^m^^mcDmmm^tsmm mx\t. D-vjufh-jk d-t 

-;k 3i?Ux5 L ^>^U3-;i/) , ^*>ttlfLffifiH4SI #uv;i/^- 
h8 0™, HCO-50) fc£tWmLT<b£te. til&mtLTfe, MMi* 



WO 00/20456 PCT/JP99/05365 
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Sfc, ±12^18 • teSeWtt, 0l;U& 3fr39 U >B6ttSif^, » 

±^£tis^bTt)c):^c ws$nfca»«J45i«, 3i^^T>y;un^ 

10 » (08*.tf, 73/ K W¥> t^v, ^-X -fs, tJ-;U& 

&fc£fcckDMgfci:*5a< SP&-£©«£, -JKWKjsKA (6 0 kgttT) 
£&UTte> — BtCO^IUO. lmg- 1 0 Omg, $?£l/.< . 0-5 0 
15 mg, J;b»SL<tt*5il. 0~2 0mgtS5. #fiP«»cS4--rs«^», 

*«, 0d;U& MJCItlilt^A (6 0kg«hbT) IC&^Tte, -Bt 
O£®0. 0 1-3 0mgiS, $Fi;L<tt£l0. l~2 0mgig, 

20 mom^com^h. 6 o kgSfcOfciftffbfcass^-rs^^T^s. 

Dggte&SJ^ SPfi-^O*^, -j&tf)«A (6 0kg<hLT) fcfcwr 
ft, — BK^iKJO. lmg~l 0 Omg, $?£L<telUl. 0-5. Omg, «fc 
DSf£b<W:*U. .0~2 0mg-?&3. 2M£PW£t8!#t*S*£tt, *©1 

*J£> &I^J©^Ttel^/&A (6 0kg£bT) KSs^TWu -Bfc^ft 
0. 0 1-3 0mgfig, &&L<\tmo. l-2 0mg§E J;0»S.b< 
&IU0. 1-1 0mgm&&toM&Mz.£Q&$TZ<Dl)Wm&"e&2>. -too 
»&©*£&, 6 0 kgafc0HtftJ|Etfc*St9:#-r*^t**T#S. 
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(3) mm-wmm 

® (flIAtf, 5yK VHr¥* hyi?* 7'£\ ^y, -f*, if;U&£) 

5 AtitlimRNAO^ GI£?g#) ^t^I ^.OT, MMi. 

RDNA^fclimRNAOm ^te^SteT"^ ^DNAtfc 

^B^CDDNAS:fflV^±|E(7)Slg : ?^^ flIAfcf, -If > 

/W^'jy-ft'-ya^PCR-SSCPS (^VS«^X (Genomics) , 
10 3§5#, 8 7 4~8 7 9H (1 9 8 9*£) , -fu^—Vy^X • • If • ^~ 
yat^'J^f^ — t^-1)-'fl>y-fX-ty-a-iXX- (Proceedings 
of the National Academy of Sciences of the United States of America) , 
^8 em, 2 7 6 6~2 7 7 OK (1 9 8 950 ) D^TT* £ 

15 (4) *&W<DU±7*-W&ntZit\tt<DBft^7?\ : <D&mm&&{t21£ 

®M§l^e>^bfcm^ : bb<««, (ii) ^K&&*Mf testis 

*mW<D U-fe ^ -Mfiit ^fctt-t©^^^ H ©mR N AaSraUtl" 3 Z. 

25 *^0J(Dl/-fe^r-^eM^fc:^O^^7 o ^ h*OmRNAi©iHI« 

(i) lE^S^V^i^^x^bhBilLSi^l 7*;h, 
U-^P, t7y, ^v, ^n, -TS, 1f;i/&<h\ kQ^femztem^yy 
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£fcKU^#e>#ltllbfcffll& &3^teM£f#3o 

OmRNAH affCD^SKl«J;OaBBa»>e>mRNA&ifttiib, 

(ii) *^©u-fey^-geafeL<tt-€-osp^y5 t F f ^si"5^afe 

15 ( i ) E^^^VitiiltTJ^h hn£?L»*fC*f bT, SlSiJfeS^tt'feaW 
7. hU*fc££#A3-£f5PiSlftr (3 0#flffcl*b 2 4P#HSt #£b<te3 

-J£H#W& (3 0#&fcHb3B&, Jiftl<limfTO^b2Bi, <fcD 

20 £HIS£ftfc{t£«j£&#U &#&-£P#H£iS& (3 0M^U3H^ 

» * b < fct i i$Rg&fcu b 2 b^ £ djf £ b <-« i vsm&UK b 2 4 
m^sn^^Bj^i/iry^-geK^/c^o^^y^FomRNA 

(ii) ^®^#^^{3^^±g*1-^|^^^b^^^4 I ^^$-&, 
25 -£P#Hig§Kg (l.B&fcV>b7B^ $?£b<tel B&&V>b3B& £9 

-SfiKS^tt-tOfiB^^H^mRNAJi^*, «*f-T«>^tt«kOfT 



WO 00/20456 



PCT/JP99/05365 
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5 ftCa 2+ jSg|, »cAMPm »cGMPM <yyh-;i/'J> 

sss£, mmmm&^W], ,«rt^es©u >m^, c-fos c^it^;, P 

10 Mfc£$l£:bTte, ^7°^h\ *>A°^ #^7°^F&fc^ ^fb^-tl. 



?LUj$i (#l;t&\ ! 7!yK £lH=, fcy~>\ 7**\ to, -rs, 

&^Tte> — Bfc"3#$J0. 1-1 0 Omg, ^KtJin. 0~5 0mg, 
1 £1** fi#:£fcfc££J;oTfcSfc5#, 
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mo. 0 1-3 Omggfg, Sf*b<«*&0. 1-2 Oraggl, <£D£?£b 
<ttj$0. 1-1 0mg@SS#IIIRaittJ:0fi4TSO**ffl|J^Tfe*. ffi 

5 (5) ^^OUir^-^eK^fc^^SS^y^KO^SSS^^-fr 

•ea>0Sg&&8j££fcbws£#'A£n*. fox, 

20 m^^nrzmm^m\z^^ri^&mmmmx'mn-t^zt\z^-Drmm'r 
. zztw-ngz. znzmm\zm%^$Mttm\$i%miEntzmm(Dm%tzm 
mfimznz&oiz-rzbQ-v&z,, 
mtL %7t)mfc£\zmft?zz\'ttf^%zmimtLT\t* mz-ttt? 

25 ;i/ 5 fcKJ&SK n->X*-~3\ 7;M=>Ifefc£0J:'5 ' 
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7)vn-)v m> 3-*;-)V) s #uj;m-;i/ (flu 7°ob!i/>^U3 

h8 0™, HCO-5 0) tzEt&mLT-b^o ttffi££LTte> 01 At*, 
±fB^I£ • teS^Jte, ilir&l (0S*.«, & 

)VtzE) . omm (m*.\i* ^>v;kr;k3--jk 7i/-m£) , BfeflsK' 

15 iLS!l&££E'&LT i &«fcV». fflgSnfc&StiRteffi^ M^T>^)V\Z%m 

?Li&% (#l;Lfc£, 5»;K t^y, >f*, IWUfc 

MP&-£<Z>*1£, HKWCjSA (6 0kg<hLT) £ 
^Xte, -BCOfl^O. 1-10 Omg, $?£L<tt$Jl. 0-5 Omg, 

25 aS*S0O^.Ttta^fi)&A (60kg<hLT) fcfc^Ttt, -BtC^# 

'mo. 0 1~3 0mgIE »Sb<tttt0. 1-2 Omgig, 
<te*U0. 1-1 OmggS&ftlRaWlCkDS^rso^ffffi^Tfe*. ^ 

(6) *5!W©GgaK*!SSHi^-Se®^r2>'J^f>HO^Sfe' 
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US 

10 (7) *%W<DGm&MmQ>mu±7$-m&mtV%>\ztQ&£&%m\: 

wx.\& 77*r\z>wsm* T±^)ino>mm. mm^ca 2+ mm, 

»cAMPM« McGMPM -lV~>h-;H)>B6g£, fflMM 

20 m$L^m> nmftmBwov >mt, c-fos os&ft;, pHCDiTat's 

H:^-ga»^i-S7^Xh) , (d) KfflI&j|flJ»ett£WLfcWfc 
(Ut>l$S, *%W<DU-t7°?-m&mztt?Z>T>?li-Z h) , (A) 

±mbtzVfi>F&feijmz&?T7.2v-->y?%z\tfiW£L^) o 
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5 *5!^©^^U-->^fetC*^Ttt, (i) <h (ii) #5, 
10 18 L £ U # > F £ <fc TO Wc&Vl £#§i CD 7° -9 - S a tCi£M $ -fr fc 

©miss l u # > f £ . *mx <Du-t7?-m& mm^m-r & mm £ & \m 
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7W3iJ>ll, ,ttl*)Ca 2+ $gt, WcAMPM «l*lcGM 

15 mrtCa 2+ jSgi» McAMPM, ttrtcGMP^ iVi-'h-^ 
U>Kj££* «BB&BSSftggI&* MI6»(DU>ift, c-fosOjSttft, 

\m^mm^^<D^m^ti\m<Du±^^-mBnhm^r^rz^iz, a 
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bill ±iEtfe*^^©^^-seK^*^"rsfeoT»n«Hno 

iV^o BWtT«geTO^S3-H"r5DNA»f>tlCttffi»DNA3&«ffl^t>- 

&&&%m±t?Zrt*^ny^ )lX\zm?Z&£Mfcm j y'< )\/7. (nuclear 
polyhedrosis virus ; NPV) CO^U^s KU >7°DqE— » SV40fi3lt<D 
20 ^nt-^-, 1/ hD^7<;U7.07°n : e— ^^p^^-T >7*n : E-^ 

S R a 7° D^E-^-ft £©T^£fi#&tf £ t^„ ^ Lfe Mz7°*- 

P. $.tf-i?->r-1-)U-'t'7-rt<1-*Uz?jj)\,-ir*7> MJ-U. Biol. Chem. ), 267 
25 #, 19555-19559M. .1992^) ' iCSB^O^St^Tfj £5 d£#T#£. 
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Ba»*#<^*n5®»0^tS:lr^. McDW^Si:bT«, Potter- 
El vehjemli:^:/:M If- T» >fi£, 7-U >^7»^-^tf: 
10 UhP> (Kinema Health) <Dck5$SK jg^fclCckSflfl^ 71/>^7>7> 

^l:i?.^I^iilTffli^ns. #J*J£, IW^I^ii (5 0 0 
rpm~3 0 0 0 rpm) 'TJgBflB! GI3t> *?J1#~1 OflO &£vU ±»S: 
15 (1 5 0 0 0 r pm~3 0 0 0 O r pm) "eil^3 0#'~2l$|3Bg 

1 SWISS £t> ro 3 -i 0 8 #^T&S<W$?£b<, 1 0 5 ~1 0 7 #^T*&£ 
IfJ-ny hT*S0Kf*£«!J5£T#S«fc5l;:&£. 

^u-n>^-r^±fEo(i)~(D^ii!£-r^fcJ6(itt, m.mizvtt* 
u^7°^-maM®^t Lxtt, jam® u±7°?-wsmmftj)\ %tz\z 
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ft^Mt^ns. c 3 h] , c i25 n , c 14 cd , c 35 s] 

^-r^CtdiDl/ir^-^aK^n^il^-r^o Ay77-lCtt, pH4 
-10 (M£L<tepH6~8) OU>iA 4 777-, h'J7-»b77 

10 tf^1*nTfc<fcU. Sfc, ##S^££i£M£ it CHAPS, T 

ween-80™ Cfci-7 h^7,*±) . z?*fh->* Tt^>3l/-b&f 

6 4 (^^m^mn) . ^-77,$^>uE<D7uT7-vmmn*mwt 

15 ^^<ht>T^^>. 0. 0 lm 1 ~ 1 0ml (Otitis*."/ 9— ffiSL\Z* —feM (5 0 
0 0 c pm-5 0 0 0 0 0 c pm) OflfttUfcU #> W% \Z 1 0 

- 4 M~10- 10 MO^f^tl^il^t5. ##gWI§£-a (NSB) ££D 

■*S0'Cj&>S5 0 , C, M^L,<«^4t:^b 3 7rT, &U2o#^b2 4Pm 
.fc^*£<&#S>MBo) ^b^#^S-irft (NSB) S^l^c^Vh (B 

o-nsb) zio.o%tLtzm, (b-nsb) #i;u*\ 
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^u>MH4, MMftmBnovymit, c-f oscd^s 

mmmiz^-oxm^mmum^it, m^mmm\z^-r^m.mm^m\iLx7y 

•fe^^ff^^Tfe^^c c AMFW.£.$imfc£<Dfemz-O^Tfc, 7* 

frxnv >uaxm^ommmM^m^m^^x^rzmm\z^r^m^ 

20 nr^t^tK m&tkm®. mfom&m. mmfomm. mm®tim&mza&m 
xh^\ 

*m%<D79*)--->>?m*vY<Dm£Lx\t. &<Dhotfmi ^n^ e . 
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Hanks' Balanced Salt Solution W?3#£B) \Z, 0. 0 5 %(D^->jMtf 7 

x 1 0 'HH/ftT&ttU 3 7*C, 5%C0 2 , 9 5%a i rt2 SFIigilfc 
10 7tT«© C 3 H] , ( 12S IK C 14 CK ( ,5 S)ft£T«»Lfc'J^>H 7K 

15 ^ t Cl.j;^l:l§«U.-2 0 , CT§§t^ 

2. mizm 

® 1 2 ^m^^m^ 0 v- h kit j» b&#5293 cd u-t y ^ a ssigg c h 

OSHIfi£» «9J£Jfl©«i£lm 1 T2I3i5fc#bfc^ 4 9 0 At 1 (DM^mmnm 
20 (Dl 0- 3 ~l 0- 10 MOtt»^^?S*5 lUDAfc^ Si«U#>K&5 

/z inn*, MfcTirawEfts-fr*. imm&i&'eim&tozittbizfo&mt 

£fy)(DRt>K)\Z 1 0- 3 MCDU#>h*£5 At ltJ0^T*<. 

©s^si^u i m i <D$t&m&ffimr 3 E&frr wiia te^ufc® 

i£U;tf>K£:0. 2N NaOH-l%SDSTil)|l,4ml 
j£U Percent Maximum Binding (PMB) £&<Z)itT3jc&5. 



PMB= C (B-NSB) / (B 0 -NSB) ] X 1 0 0 
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PMB : Percent Maximum Binding 

B : &#£iD;t£:R#<DM 

NSB : Non-specific Binding (ttft&ffH&'&W) 

B 0 : m±^M 

5 

10 iBWCa 2+ 3S^ »cAMPM i^cGMPM f / 

v h-;pu >mm^ miifiii, m^isas^u >^{t, c - f 0 s 

15 -r^>7>^^-7,h) , (A) Vfi>Ft*%W(DGm&M : &'&mU±:'??- 
W&nt<Dffi&li%:m&T2>{t%V!}, (-) D#>b*£2MgBJ3<Z>GM 

20 ^(Dl^lJt^TU^. 

*^BJ01/^7°^-MaK^(C^T^U^>H^W1-^4aS'14^ 
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m-r^mmtmwzLx. tiy'-tjvm. iu^y^ ^^^utiy°± 

&l>Tfct —0^^*5)0.. l~100mg. ^K^l. 0-5 Orag, 
15 ckD$jF£L<&m. 0~2 0mgm itmnm\Z&-$TZ>m&\*. ^£(D 

&U0. 0 1~3 0mgg£, Sf*L/<tt»0. 1 - 2 0 mggE «t D$f£ b 
/<tt&0. 1-1 0mglg$§IMlC<J:i3^t5cD*Wl?^5o -fill 
20 ©ftfc©«£<b, 6 0 kglfcOHtt*bfc«*S#-r*C<!:*«TtS. 

(8) *»WOGSeK*SS!U-fey^-Se5ttU^>Hi:OilS^ttS^k: 

gfiR£U#>K£©«S£tt£&{t£itS{fc£® (7:*-*K 7>*^-* 
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mmu mmi ^t^;k mm, gfem, m&mts.£t£%iz-issi\z 
w® zntzmmmMizm^ftzM&mmMMrmmtz z t\z&ixmmt 

mm, X7°t)imuE\zmn?zz£tfT%zmi)i\mtLTiz. Mtut^? 

>xh-;k mit^hu^A&a fc£#ffl^e>n, 3i^^^M> m 
\is 7;m-;i/ ($l x^.y— ;w , ^'J7;m-;i/ (flu ^ntf^^'J^ 

25 h8 0™, HCO-5 0) &£<h0ffflLTt>«fc^o 16lffi&£LX\Z. 

£fc;±!E*K-&a6?J»* faf*\ £tfr#J (#J;U£ 'J>illil, 
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itmu£tm£i>T*>^\ mmztirz&ttmmi?;. mmuT>y'Mz^m 

%Wi® (#l;Ui\ yyh. ty^, zf*. -f*, VM± 

10 cfc^Tte, — BtCO#*90. 1~ 1 0 Omg; ft&ls<\t%31. 0~50mg, 

cfcD$f^b<tt^i. o~2 0mgTfe5. imnmz&-5--?z>m£\z. to 

180. 0 1-3 0mggE ff^b<tt»0. l~20mggl, i^Sb. 
15 <\mo. 1-1 OmggSS»JRSEl*t«kOa-^-rso*«i(5FIK'&TSS. fft 

25 (io ^mt^±\z^mitLTz^mm(DtR^^unmt^nrz^mmo 
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2 , Fab\ feS^iFabl^ffl^Tfcin, *»WOU-fe^-ge 

hv y#&#£tt>M y^mttmizmKibtiztf* mm, #m&<D&Vs 
15 mmto*&mKzmfemzmK$nzmm\tLT\z* mz.& ntt®.m& 
MMis c l25 n, c l3l n, c 3 hk c 14 cd tzzofim^znz. ±ie 

m&n&zwzBmmttmt, m^itt^^zm^^n^it^^m^^ 
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<bbTftfc?Th^\ mmim&&u^mitojfmz±.m<D^rit>\zmvz> 
*%ww> im vJ-mz&zv^z-w&mmmmmz&^Tfe, i 

^2±y *hVy2&&%Wt*7U*hV-t£E\zm^Z>Z\ttfT*£ 
20 *£j£©!I§SfcifC<h(F) t^tSg^b^fatalg (B) <h£#Hi 

b.(B/F^«) , b, F^rn^oaiiMsadjeu fc&m*(D&iw,m$:fe 
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BSfP5 3^fgfr) , 5iH^?&e»li rg#|j|&:^&iJ5£?£j (£2 IK) 
BSfP5 7^58fr) , SJH^teS® Fg$Sfc£B!|j£fe (^3 Kg) 

15 BSfO 6 2 *Ff8fT) * r^y^/X- <>• X>> ?; Ey> J - (Methods 

in ENZYMOLOGY) J Vol. 70 (Immunochemical Techniques (Part A)K IrI* Vol. 
73 (Immunochemical Techniques (Part B)K Ir1# Vol. 74 (Immunochemical 
Techniques (Part. O) , Hit Vol. 84 (Immunochemical Techniques (Part 
DrSelec ted Immunoassays)) » Vol. 92 (Immunochemical Techniques (Part 

20 E:Monoclonal Antibodies and General Immunoassay Methods)) > IrIH Vol. 
121 (Immunochemical Techniques (Par t I :Hybridoma Technology and Monoclonal 
Antibodies)) (Jt^_L. 7#x^ v *7V*ft8fr)&£#J!a] . 

yy-^&nm*wmmzfeft?%tz&\zm?zz\ttfr£z>o sfc, #b 
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(i o) MMm\z&tf%*mmu^7°?-mBM&tzte^<D^ft^7°^F<D 
•fe^-gawsfett-tow^^H^a-rsntfcj:*, aHMtKsw-. 

^^BJ^l/lry^-Ma^^^^cDgP^y^H^a^b^-B:^^^ 
20 (DX^U-->y^ 

(iii) *khnga»«»©®jfii^ (D^^<7)M§5, @Mgfr&i£8Ibfc&IB ! bb 

(iv) *^OU-k^-SBK'bb<tt- : e©gB^^5 L K£^-r5^Kfe 

&mm-?z>z\t\z&2>, mmm\z&iT%*mw<Du±:7°?-wmn£tz\tt<D 
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(i) lES^^Vi^E^x^tihPifLi]^ MM** ^77- 7«;K 7 
5 +f-^ h^v, 7^, -i^s WfcZ* ^fomz\tm%7 v 

K JEST?*;*, M^b^lt^, JMx"7X&£) fcjfcfLT, -3S3I (flIAtok 

mum* shm&ym. msm. mmmmtzz) bzwmwwjxbuz w 

i& ^XMIf^i:) ^0«U Bigs, ffif$&5W*»HB&&aH8U IfM 
S'I±£|J (03*-^ HJ h>Xl 0 0™. ff->2 0™fc£) fc££ffll^ $ 

&VLifi&<'£&tl2>Wft<OZ.t%:\/'*5. Ml&<DWfr'fifetlsX\t* Potter — 
Uhn> (Kinematicaftfi) Oi^W, jg^StckSft^* 7U>3 1 7V7> 

i6*»w«t5^®i£*^i:bTffl^e>ns. 0S*.fc£ iBBflaiR^SSSfijS (5 0 0 
r pm~ 3 0 0 0 r pm) xmftffi ID 1 #~ 1 0 #) 3&kU ±ifc£ 

$bl;:iS3i (1 5 0 0 0 r pm-3 0.0 0 0 r pm) TiIS3 0#~2!£P«g3 
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(i i) u-tzff-^am t> t < e^©^^^ h %%m.-?z>%m& 

(i) m%&zwtmm^MtthmiW}mzitiVT, wMh^\tmmm 

10 . -tmrm (3 0»^b3Bt. #£b<fctH$ia&fcV>b2B&, £0 
ff£b<finiSM&fc^b2 4l$M&) * SfcttHSl^SVJttftiSWXhUT, 

0? * b < « 1 NfW^^ b 2 B ^ J: 0 ff£ b < \t 1 V* b 2 4 U#M&) , 

15 -?Z>Z\t\Z&QfttZvZ\ttfT*Z, 

(ii) ^R^^&^fefctiEV^^TSlR^tt^k^S^tfS+^S^^ii:. 
-£NfWJ**& (lB&fcV>b7B&.-»£b<.telB&ft^b3B&, £0 
$?£b<tt2B&fcV>b3B&) , ^^^^^*^ 0 J^^^-^e^ 

ilfSteJM* W £ te&T © «fc "5 £ b Tfrft o o 

(iii) lE^^^V^m^xM^bhnifLSitl <0!l;L&, TOT,, 7*;K £ 
It*, t^v, 72* V s s* -r*. -tW£i:\ «J;0^WtwttJi*7y 

&iSbfc&t::» WZ.\Z* BfK, W«fc£) > 
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Qftrnzm^xmu®^* t % z. t\z& o *iirr s c: t &-e# £ 0 

^□>J>», &BJ&l*JCa 2+ jlilL aeiSFf3cAMP^ v «BWcGMP^ 

15 (n) m^«^^*^BJ©l/-fey^-^aS^fc« 

{k&tyXfo&c 

%&*m^#&tz&<D%£x&m&tmmtLxmmx&z>.o\ 
&yitLxmm3rz>m&* %m&&\z$t?xw&Tzzt&?zi*.z>. 

±mi x'J^yJWJ, HZu-hzfiDm* Hill, !BSJi£aift££T 
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%mm (MZ-\£, yyh. vV*. fc^v> -f** 

5 £t«k03IStt*5^ &Pfi-£0*£» -JKWH^A (60kgi:lT) 
*5ViTtt» -BIC^#IU0. 1~1 0 Omg, JfSlXttftl. 0-5 Orag, 

0y*«, &m\<DBT*\mif;j8,A (eokg.tvx) iz&kti** -u\z-d% 

10 mo. 0 1-3 OmglI> $F£L<te#?JO. 1 ~ 2 0 mgll, «k Dff £ b 

om^m^h. 6 0 k g ^fc 0 d 
(1 1) MMm\Z&tfZ*mW<DU±i7°?-W&n£tz\$ : £<Dffltt^7°?-\!<D 

mm(ou±7°^-mBm<Dmi^±\zmm-t^B(D^^^nx^rz\tmm. 

T^jgowtcffifflT#s. mfL\z* mk&w*^¥mzm®*>tLZ> / £%\<Dm. 
fa mmu mmn, ^t^ju, mmt z^m. &Gmtz£tt%\z-mz 
m& *> ntzmmM\zmxznz%.®:m&m&T*mntz> z\ t \z & o Tsarr 
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h8 0™, HCO-50) &£<h#ffflLTfccfcl>o «=*££LT&, Mtl\Z. 

±is^te • mtf* mm imx\$. v>mmmmm. m 
±3Jfc££E£bT*>«i:v\, m%t£7>7°Mzfim 

(#);L&\ yyh. W*r* tyv\ 7'^, «7v, 

SPS:^©*^ HfcttfcJ&A (60kgttt) Ic 
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&^Ttt, — H£"3#£jO. l~100mg, L < tt>& 1 . ■ 0~50rag, 
«tt)$f*L<ttJKll. 0~2 0mgT&£. #J£PWK:g-rr5*§£tt, 

5 iftO. 0 1~3 0mgIE ^KI^O. l~2 0mggf, iDfftl 
<tt&0. 1-1 0mg@SSIIMa^C«kt)S-^T5©*WIS^T*5a to 

(1 2) *^BJOl/-fe^-geM ! bL<^Og|5^y5 L H^fc^(D^H 

15 K>KiH«t, 7-fe3\Ho U >2ISL »Ca 2+ ll, McAMPM 
. ©SB*y3g^fc£KSBrs&£t©^l»:fe£^ 

20 3. 

(1 3) 2|s:5gWO.GSaH*®l!l/-fe^-SeKS3-Kr5DNAS:WT 
25 & (#iJ*Ji\ 7*, ^2, If 
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\,*z<Difi— mzmi\-c$>z>o #iMr£#©:*:56iE©DNA££g$# 

^n^^l^ft^Viiitia*©*^cDDNA^»MBST^$-fr 

i^g*t0P^< £ □ ^ > £ -> a >1" 5 £ £ fcck o T^BJ © u-fe 7 ^ - 
5 SaWSrSiM4f SDNAfe^ft^Srf^ttITt-5. COyn^-iUt 

^^7 e n^E-^-fe^ffl b 5 » * b < HBST#IWt:^it5NG Fit 

S»IP*fflflS©»K:i5^5*»^ODNAoe^tt, »*»^©E^*fflflS*«t 

10 tffcMM<D±T\ZfttE-?Z>&v\zm&2nZ> 0 DNA©£&©mBIM8l©IEe£ 

bx, m^Ammmtvxm^(Dm^m^mwm^noz.t^x^^ a 
zz\z> B&DNAz&%?%MM<Dmmz3.m'rz>z.t\z&v, mxm^ 
znmWi&ifcnmjjizgf-Dtt-vf^ 3- hs&«i£®#u ^©jtttsoii*^ 

20 

*^ © d n Aaue^ $ nfc»«i a, #1893 © mi 7** - g e waraigsa 

$-esnTv>s©T\ ^Bj©i/-fe7°^-Me^^-r^7zf-x h^fctt 

7>^3*-X h©^^U-=>^ffl©»^d:£tbTWfflTftS. 
*^©DNAfe^»^iS/ m^i«©fea6©MilibT^fflT^d<hfe 
25 M;Lte\ *^HJ©DNA^T'77N©mW©DNAfeb<«RNA 

£it&##rrs#\ *svi«ae : fic«fco^$nfe*^©u-fe7*^-ge 
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I UP AC- I UB Commission on Biochemical Nomenclature \Z&Z>$m$> 







DNA 




c DNA 




A 


: 7t-> 


T 


: ^> 


G 


: ^7.-> 


c 


: x hyy 


RN A 


: U^tSE 


_„ T5 XT A 

mK JN A 




a A 1 r 




dTTP 




dGTP 




dCTP 


: 7^y^^>='J >^ 


ATP 




EDTA 




SDS 




G 1 y 




Ala 


: 7^-> 


Va 1 


: AU> 


Leu 


: D-fy> 


I 1 e 
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c ^ 

o e r 


: ii u 




i n r 


: A l/T — ✓ 




ty r* 

uy s 


. /ATI ^ 




Met 






Lr 1 U 


: y )Vy ^ /K 




Asp 






L y s 


: 'Jyy 




Ar g 






His 






Phe 


: 7xZJl/77-> 




Ty r 


: fD.y> 




T r p 


: hU7°h7 7> 




Pro 


: zfu U > 




A s n 






G 1 n 






p G 1 u 






Me 






E t 






B u 


: ■ 7^\H'S 




Ph 


: 7xZJH 




TC 


:f7yjy>-4 (R) 











To s 
25 CHO 
Bz 1 
Cl 2 Bzl 
B om 
Z 



; p- b)l/X.>Z)]/7*-)U_ 
: 'OvJU . 
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Cl-Z : 2-^nn^>vJkt+->:2j;i^-;u 

Br-Z : 2-^o ; E^>> ? ;U^-^v^;i / ^-;i / 

Boc : t --7b*zsfi)l#-)U 

DNP :v-h07xy-;i/ 

5 T r t : h U 

Bum : t -7> + S>^^;i/ 

Fmoc : N- 9 -7;k<M/-;M b*z/tiJl#-)\, 

HOB t : 1 -h KD^'>^>XhU7y-;i/ 

HOOB t : 3, 4-yth'D-3-tHD+y-4-t*y- 
10 1. 2. 3-^>V* h'J7v> 

HONB : 1-b Hn+y-5-;MM>-2, 3-y*Jl/^W$ H 

DCC :N, N' -yy^DA+yMMy^^h* 

15 *%W<D\i h?S^*5l5ff^GMeK^Slx-fey^-gfiMH 7 TMB 5 6 
CIE£)J#^: 2 3 

Gm&W&'&mU±:7°?-W&MH 7 TMB 5 6$3- 5 c DNA<2&g 
20 K?iJ£5K-to 

Gm&n&'&mu-ty°$>-m&WH i tmb 5 6 f-ts cdna« 

25 CBE?«#*:4] 

*^BJ(Dh h?Slfi^iT^GmeM^i«Uir7 0 ^--geMH 7 TMB 5 6 
£ □ - H t* -5 c D N A £ £ □ - ~ > y^f 5 tc® iz&m L 7°5 -T 1 (D&S 
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*mw<D t hmm&mmGm&%#'&mu±7°*-w&nH i tmb 5 6 

OE3»*:7] 

Sa«*3-KT5cDNA©ffiSE5n)S^-r. 

10 ^©USEfillT^^nfe^Kg^XviUhT DU (Escherichia 
col i) DH5 a/p C R I I-H7TMB5 6H ¥J5& 10^9^4 H^blS 
lifIiai^4#IfIiKIMf (N I B H) {c^f6#^F ERMB 
P-6 4 8 3 t LT, ¥^10^6^19 B/^JM&A • Hmffiffi ( I F 
O) tC^ft^ IFO 1 6 1 8 6 <h LT^f£$ftTV>3. 

-^o-— >^ (Molecular cloning) flfEfcSnTU&^&lCfcfco 

20 cDNAO£P-:i>^£l£gE^J0fcj£ (1) 

khi,lcDNA(Marathon-Ready™ c DNA, CLONT 
ECmfc) £HM£U '2 60^7^7- 7°5<v-l (IB?'J##: 4) 

. iK7°^-rT-2 (mmn: 5) £mn:pcRjEjS£fTofc. s£a&£&tt 

S£jS&0&j£H:±3EcDNA©l O^Oli^Stl/T^b, Ad v a 
25 ntage cDNA Polymerase Mix (CLONLECHtt) 
1/5 0*, 7'^T-l (K^iJfHi-: 4) :fej;l/7°7f ^-2 (E#l#^: 
5) £ £-0. 2p.M. dNTPs 2 0 0 wM, feJ;0^i(:i#©A7 7 7 
-£iPa., 25w 1 CD^Mi: tfc. P C RSJEStt, (D 9 5 «C • 1 ftO'&s © 9 
4*C • 2 0#, 7 2V- 2#<21H £;I/£3IeK (D 9 4*C • 2 6 8*C • 
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2ft<D-*M9)V&S®* <§) 9 4*C • 2 0fj\ 6 3. 5*0-2 0&\ 6 8*0 • 2 
#2 0#©1M7;U£3 8 0SM5IU © *f££6 8*C- 7#©#fiEJft&fr 
?1tM? CRRJfc&ORf&Mtil&TA9u-=.>>f*y Klnvitrog 
entt)©^^Vi7'7Xa H^^-pCR I Idnvi trogen 
5 ft)^ -tf^^n-->^bfc 0 utl^ilDH5a(liAl, cDNA£t> 

cDNAE^J (E^#§: 2 &<£tfI2?iJ#^- : 3) ^©ct)NA«kD 

10 -i:^-iaS&H7TMB 5 6 £fii%L1t. 

fflOt hJ6Ji**©GgeS*SSH:^-SaRH 7 TMB 5 6 £ 
3-Ht5cDNA (E^J#^-: 2) £*tr7*7 □ -^>7*£ftfc7°7X=: h* p 
CRI I-H.7TMB5 6S, &®. / £%\<Dj5fe\Z&^3:MiW (Escherichia 
coli) DH5atC*AtT> iSW^il (Escherichia coli) DH5 

15 o/pCRI I-H7TMB 5 6S#fc. 

cDNA©7n-->7*«i:&giB?ll©&£ (2) 
tMIcDNA(Marathon-Ready™ cDNA, CLONT 

20 ECHtt)$HatU 2i@©7°^-7- 7*7^ "7-1 (1B^J#^: 4) 

tf7°^<"?-2 5) fcfflWrPCREJSS&fTofc. KR^tC*3^ 

SRJi&ffiOffi^ttilBcDNAOl O^OlfiSi^MtUT^fflb, Adva 
ntage cDNA Polymerase Mix (CLONTECHtt) 
1/5 0*, 7*7-3"?- 1 0£51J##:4) &cW7 0 ^-rv-2 (E^J#^ : 

25 5) £ £0. 2tfM, dNTPs 2 0 0 m M, & £XMn\Z.ntt<Drtv 7 7 
-SlOA, 2 5m 1 ©$i*<hLfco PCRKSJH (D 9 5*0 • 1#©&> © 9 
4°C- 2 0f, 7 2*0- 2#©1M7;1'£31eI, <D 9 4*C • 2 0&\ 6 8*0 • 
2£©1K*)I'£3IhK © 9 4t- 2 0fK 6 3. 5T: • 2 0f>\ 6 8.«C • 2 
#2 0#©1M7;V£3 8E»9igU<D 6 8*0- 7#©#fi5Jfi£fr 
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^froWZP CRKJfo'&(DKfom®ZT A? o-->tf3ry KI n v i t r o g 
enlJ^^M^^XS H^^-pCRI KInvi t rogen 

cDNASEJU (IEJiJ#t: 7) c DN A«t D^#tB$tl-5)75 / 

7TMB5 6C£ffr£l,£. 

£ D N A (D 2 U - - y {ftm&WMO&fc 

khy/ADNA(*?Jl ng//! 1)£IS£!£U 2<B<D7*7-f 7°7< 
•7-1 (IH^Wf : 4) ^^7^ T-2 (@5?'J#^: 5) £fflV>TPCR 
£j&£fro £. ^K!ts\Z^^K^(Dm!^\t±tE^f / ADN A^mmt LT 
SJ&?&<Z)2 5#£) liffifflb, Advantage cDNA Polymer 
a s e Mix (CLONTECHft) 1/5 0*. 7°^<T-1 (Efl|#*§- : 
4) *$<ktf:/7-f "7-2 (£^IS^ : 5) & £0. 2/iM, d NT P s 2 0 
OaiM. *5iZ>^«#©A^y7 7- ; &lJnA, 2 5/il©SiiWc. PC 
RSlftte* ® 9 4t • (D 9 4t- 2 0^, 7 2<C • 2 ft (DIM & 

;U£4{eK (D 9 4^-2 0fJ\ 7 CC • 2 4 0, @ 94t- 

2 0g\ 6 8*0- 2ft<DD--(t7)l>$:2 7®mK>ML, ® *&fc6 8t>'7#CD. 
#fi^&ff^.KPCRK^©K;SM«jiSTA^n--— >^«/ Kin 
v i troge nft) (D^ll^y^XS H^^-pCR I I (I n v i t 
rogen!t)^it7^D-z>^lfc. Cin£7CJ3iMDH 5 a \zmXL, ? 
J ABfrK-£8o£ n->£7>k°-> U >^ tf L B*5c^* TS^Ufc^ 

02 a->0E?y£»f LfolSIL H»<I l *5<k^J6^J 2 T#£>ftfcfJr 
SGSSK*SMU'-k7 , ^-ge»S:n-r ; 1-SDNAg5^J (E?iJ#^ : 2. 
§S?iJ#^: 3:fc«ktfBH?!l#^ : 7) <h|f]-c7):&SE?iJT&£ Z. timmZ Wto 
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H»!l4 H7TMB5 6Mi^H7TMB5 6 Cfg31CHOailia©f^» 
mmmi t^Ii:LT.H7TMB5 6 C£:n- FT5 c DNA(E?!l#*f : 
7) ^7*^D-->^$n^7'77>5 FpCR I I -H7TMB 5 6$, g 
WjktoO-fimzft^jzm (Escherichia coli) DH5 at^AlT, J^K^ 
5 jftfls: : rfclM (Escherichia coli) DH5a/pCR I I -H7TMB 56C5; 

^J6mTfE8lbfc7&JI3£ft#E.coli DH5a/pCRI I-H7TMB 
5 6fcb<Wu E. coli DH5o:/pCR I I -H7TMB 5 6C^igiE 7° 
7>U K • 5 h (^7y>tt) £fflV>TpCR I I -H7TMB 5 6 

10 b<&p CR I I -H7TMB 5 6 CCDy'yXS. HDNAMlfc. 

©7*7X5 H*^*^©GSSS*SSH:7 , ^-SeSH7TMB56 ! bL<tt 
H7TMB56C£3-KT3cDNA£*>A°^5iffl7°77s5 K^*- 
PCDNA3. l/V5/His^^O-->^UT^>A*^^ffl7°77NS KpcDNA3. 1- 
H7TMB56fcb<&H7TMB56C£$f^bfc. £0«k3£bTf*fc7'7;*5 Ffck 7°5 

15 Z$ H • S-H+y h (^7y>a) 2rffl^T±*^7°^X^ KDNAfcilSb 

A-f^-r^ft) §ffl^.«ft07 , n hi3-;Hc^oTCH0 dhfnfflB&fcz*Abfc. 

x 1 0 5 Sfciil x 1 0 6 {@©CHO dhfram&SrfllSbfc l 0 cmyt-H:i 
20 JnLfcm, 1 0%7v^ifiirt^trMEMa^Tl BPi3££U ilttbfc 
^ a^fl6T3650.4Bg/il©G418 (^7*3BRLft) *3«fctfl 0 %jt#r7 v)16!£ 
• jfilfll^trMEMa^tflT««bfc. 3l^ig^4 3 T s ii5ibT<^.^Se^fl& 
(CH0/H7TMB56& b < WXH0/H7TMB56C) (DZ2 n--£iIiR-f5 £ 0> H7 
TMB5 6t>b<teH7TMB5 6 C^SCHOIfflflat bfc.. 
25 g^bfeH7TMB56f6^CH0SffliB*^^SfCtS£V5^RNASttmbfc^ TaqMan 
fcfc«k 0 H7TMB56 O mRNA • 3 t'-$c£#£h bfc. *§££T*££^T. 
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f8£* (utf-/ng iRNA) 








7 


83046 


89931 




104954 


71409 


9 


32632 


30669 




61153 


28487 


15 


5146 


7970 




7172 


4882 
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5 1«<B£. 

10 O&o 

4 . 11*31 1 E«© G* £ K#tt3l M: 7* S K * □ - F T * i&SiB?'J £ 
*r-r 3tf U * * F S^WTStf U 2 ^ F. 

6. I2J0#^: 2£&ttE?»J#^: ST^ttS&giS^JS^-f 5li^4!2 
15 «0#U -a^U^F. 

8. .DNAT*S»^7IB«t0#U^^U^H. 
20 9. ISJiJU^t: 7T^$n?>^S@B^J^-r^lf^Ji7|BmcD^U^^l/^ 

F\ . 
1 0. iS*il4fB^(D7}?iJ^^l/^F^ < aWr^m^x.^^^-o 

1 3. m%mitznoGm&nm2>mu±7?-w&nbi><mii&mztzm 

1 4. it^iiifam^GgeM^s^i/ii^-geMcDv^^uejiS:^ 
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15. mmi ztm.^w^MLxti.m^o 

(D^ft^?- h &tz\,&t<Di&zm c: t nek o t# e, no ztmm 1 12m© g 

©ss^y^K^fctt^©ia^ffl^5^t$#iit-rsai*^iiait©Gge 

1 9. »*«llB«©GSaK*f9:S!^-fe^--geK ! bL<tttt*^3I3« 

15 2 0. ff*SlI2m©Gga®^Ml/-t7°^-geM : bL<ttii^Ji3f5« 
IB^Ggfi^^MU-fe7°^-gaK^fc«^0^<i:(D^14^b$ii^ 

2 1. fflfjREl 9B5«0^^'J-->^ffiSfctt'lf^2 OE«0!>;*£ ij- 
20 ->^ffl*y h£JHV>T»£tt5*, U^f>Hi:»*5ll83«OGSeK*!S! 

2 2 . If ^ 1 9 |5tt©* {7 U -->V#ffi*fc«l»3&® 2 o lam©* * u - 
->^7h^ffl^T#^n^, U^>Fi:ff^JilfSic©GMaM^ 

25 ^tlTfi:5gl, 

2 3 . m?m 4 fE«©# U 3* {7 Vtt H £: A-T Zh'J>vx>h fc£#TTA 
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rsit^llS«t©GSeS*SS!H:^--geS©mRNA©3tft^. 
5 2 7. 5££&lf^2 6E«feOJt*^fe*fflUS31i:^1ft<i:'rS 

if j&e i umv g g e s^si! v± -m e si (Dmm&mmt % mmo&m 

2 8. »!#E2 5E«©3tl^ii$ffl^SCtSriRf«i:-r*, »3&S 1 E«0 

10 Z?V-->!fJjm o 

2 9. f»*^2 6E«0£S#&£E^5£££#&£-r3, SttlUlI&ttS 

3 0. Ejf^lff2 8IB«O^^U~->^SSffl^T»6tl , 5Stt^lfB* 

3 1. ff^2 9E»©X*»J-->£f#fc£J^T&&n"5S, SBH&iefciS 
Jt5tt*«lE«©GSfiH*SS!l/^^-Se»JIS^b$1t*^«5* 
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37 I SLVGLTGNAVVLWLLGYRMRRNAVS I Y I LNLAAAD. . FLFLSFQ 1 1 RSP 84 

1 1 :lllll ::ll :l: II :ll I h 

41 i SPLGFVENG I LLWFLCFRMRRNPFTVY I THLS I AD I S LLFC I F. ILSID 89 

85 LRL... I N I SHL 1 RK I LVS V. MTFPYFTGLSMLSA I STERCLSVLWP I WY 130 

I :: :l : :| I : I I III : 1 : 1 1 1 : 1 1 1 1 1 1 1 : 1 1 1 1 
90 YALDYELSSGHYYT I VTLSVTFLFGYNTGLYLLTA I SVERCLSVLYP I WY 139 

131 RCRRPTHLSAVVCVLLWGLSLLFSMLEWRFCDFLFSGADSSWCETSD. . . 177 

||:|| I II 1 1 : 1 ; I : M I :-:|: :l : II :| : II 
140 RCHRPKHQSAFVCALLWALSCLVTTMEYVMC. . IDSGEESH. . SQSDCRA 185 

• • • • • 

178 ...FIPVAWLIFLCVVLCVSSLVLLVRILCGSRKMPLTRLYVTILLTVLV 224 

|| : :: :. :: III :|:|:l :: : : 1 1 : : I : : I : : : 
186 V 1 1 F I A I LSFLVFTPLMLVSST I LVVK I RKNTWASHSSKLY I V I MVT 1 1 1 235 

• • • • • 

225 FLLCGLPFG I LGAL I Y RMHLNLEVLYCHVYLVCMSLSSLNSSA 267 

||: ::|: :| I I ::| l:::l: h:llll 
.236 FL 1 FAMPMRVLYLLY YEYWSTFGNLH. N I SLLF. STINSSA 274 

268 NP 1 1 YFFVGSFRQRQNRQNLKLVLQRALQDKPEVDKGEGQLPEESLE 314 

11:1111111 :::: : : lh 1:1 

275 NPF I YFFVGSSKKKRFRESLKVVLTRAFKDEMQPRRQEGNGNTVS i E 321 
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1 ATGGATCCAACCGTCCCAGTCTTGGGTACAAAACTGACACCAATCAACGGACGTGAGGAG 6 0 
MetAspProThrValProValLeuGlyThrLysLeuThrProl leAsnGlyArgGluGlu 

61 ACTCCTTGCTACAAGCAGACCCTGAGCTTCACGGTGCTGACGTGCATCATTTCCCTTGTC 1 20 
ThrProCysTyrLysGlnThrLeuSerPheThrValLeuThrCysl lei leSerLeuVal 

121 GGACTGACAGGAAACGCGGTTGTGCTCTGGCTCCTGGGCTGCCGCATGCGCAGGAACGCT 1 80 
GlyLeuThrGlyAsnAlaValValLeuTrpLeuLeuGlyCysArgMetArgArgAsnAla 

181 GTCTCCATCTACATCCTCAACCTGGCCGCAGCAGACTTCCTCTTCCTCAGCTTCCAGATT 240 
Va I Ser 1 1 eTy r 1 1 eLeuAsnLeuA I aA I aA I aAspPheLeuPheLeuSerPheG I n 1 1 e 

24 1 ATACGTTCGCCATTACGCCTCATCAATATCAGCCATCTCATCCGCAAAATCCTCGTTTCT 3 00 
I leArgSerProLeuArgLeul leAsnl I eSerHi sLeul leArgLysl leLeuValSer 

30 1 GTGATGACCTTTCCCTACTTTACAGGCCTGAGTATGCTGAGCGCCATCAGCACCGAGCGC 3 60 
ValMetThrPheProTyrPheThrGlyLeuSerMetLeuSerAlal leSerThrGluArg 

36 1 TGCCTGTCTGTTCTGTGGCCCATCTGGTACCGCTGCCGCCGCCCCACACACCTGTCAGCG 4 20 
CysLeuSerValLeuTrpProl leTrpTyrArgCysArgArgProThrHisLeuSerAla 

421 GTCGTGTGIGTCCTGCTCTGGGGCCTGTCCCTGCTGTTTAGTATGCTGGAGTGGAGGTTC 480 
ValValCysValLeuLeuTrpGlyLeuSerLeuLeuPheSerMetLeuGluTrpArgPhe 
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48 1 TGTGACTTCCTGTTTAGTGGTGCTGATTCTAGTTGGTGTGAAACGTCAGATTTCATCCCA 540 
CysAspPheLeuPheSerGlyAlaAspSerSerTrpCysGluThrSerAspPhel lePro 



54 1 GTCGCGTGGCTGATTTTTTTATGTGTGGTTCTCTGTGTTTCCAGCCTGGTCCTGCTGGTC 600 
ValAlaTrpLeul lePheLeuCysValValLeuCysValSerSerLeuValLeuLeuVal 

601 AGGATCCTCTGTGGATCCCGGAAGATGCCGCTGACCAGGCTGTACGTGACCATCCTGCTC 660 
Argl leLeuCysGlySerArgLysMetProLeuThrArgLeuTyrValThrl leLeuLeu 

661 ACAGTGCtGGTCTTCCTCCTCTGCGGCCTGCCCTTCGGCATTCTGGGGGCCCTAATTTAC 720 
ThrValLeuValPheLeuLeuCysGlyLeuProPheGlyl leLeuGI yAlaLeul leTy.r 

72 1 AGGATGCACCTGAATTTGGAAGTCTTATATTGTCATGTTTATCTGGTTTGCATGTCCCTG 780 
ArgMetHisLeuAsnLeuGluValLeuTyrCysHisValTyrLeuValCysMetSerLeu 

781 TCCTCTCTAAACAGTAGTGCCAACCCCATCATTTACTTCTTCGTGGGCTCCTTTAGGCAG 840 
SerSerLeuAsnSerSerAlaAsnProl lei leTyrPhePheValGlySerPheArgGIn 

841 CGTCAAAATAGGCAGAACCTGAAGCTGGTTCTCCAGAGGGCTCTGCAGGACAAGCCTGAG 900 
ArgG I nAsnArgG I nAsnLeuLysLeuVa I LeuG I nArgAI aLeuG I nAspLysP rod u 

901 GTGGATAAAGGTGAAGGGCAGCTTCCTGAGGAAAGCCTGGAGCTGTCGGGAAGCAGATTG 960 
ValAspLysGlyGluGlyGlnLeuProGluGluSerLeuGluLeuSerGlySerArgLeu 



961 



GGGCCATGA 969 
GlyPro*** 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 
<120> Novel G-Protein Coupled Receptor Protein and its DNA 
<130> A98151 
<150> JP 10-279512 
<151> 1998-10-01 
<130> A98209 
<150> JP 10-298667 
<151> 1998-10-20 
<160> 7 
<210> 1 
<211> 322 
<212> PRT 
<213> Human 
<400> 1 

Met Asp Pro Thr Val Pro Val Phe Gly Thr Lys Leu Thr Pro 
1 5 10 

Gly Arg Glu Glu Thr Pro Cys Tyr Asn Gin Thr Leu Ser Phe 
20 25 30 

Leu Thr Cys He He Ser Leu Val Gly Leu Thr Gly Asn Ala 

35 40 45 

Leu Trp Leu Leu Gly Tyr Arg Met Arg Arg Asn Ala Val Ser 

50 55 60 

lie Leu Asn Leu Ala Ala Ala Asp Phe Leu Phe Leu Ser Phe 
65 70 75 

lie Arg Ser Pro Leu Arg Leu He Asn He Ser His Leu He 

85 90 
He Leu Val Ser Val Met Thr Phe Pro Tyr Phe Thr Gly Leu 
100 105 110 

Leu Ser Ala He Ser Thr Glu Arg Cys Leu Ser Val Leu Trp 
115 120 125 



He Asn 
15 

Thr Val 

Val Val 

He Tyr 

Gin He 
80 

Arg Lys 
95 

Ser Met 
Pro He 
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Trp Tyr Arg Cys Arg Arg Pro Thr His Leu Ser Ala Val Val Cys Val 

130 135 140 

Leu Leu Trp Gly Leu Ser Leu Leu Phe Ser Met Leu Glu Trp Arg Phe 
145 150 155 160 

Cys Asp Phe Leu Phe Ser Gly Ala Asp Ser Ser Trp Cys Glu Thr Ser 

165 170 175 

Asp Phe He Pro Val Ala Trp Leu He Phe Leu Cys Val Val Leu Cys 

180 185 190 

Val Ser Ser Leu Val Leu Leu Val Arg lie Leu Cys Gly Ser Arg Lys 

195 200 205 

Met Pro Leu Thr Arg Leu Tyr Val Thr lie Leu Leu Thr Val Leu Val 

210 215 220 

Phe Leu Leu Cys Gly Leu Pro Phe Gly lie Leu Gly Ala Leu He Tyr 
225 230 235 240 

Arg Met His Leu Asn Leu; Glu Val Leu Tyr Cys His Val Tyr Leu Val 

245 250 255 

Cys Met Ser Leu Ser Ser Leu Asn Ser Ser Ala Asn Pro lie lie Tyr 

260 265 270 

Phe Phe Val Gly Ser Phe Arg Gin Arg Gin Asn Arg Gin Asn Leu Lys 

275 280 285 

Leu Val Leu Gin Arg Ala Leu Gin Asp Lys Pro Glu Val Asp Lys Gly 

290 295 300 

Glu Gly Gin Leu Pro Glu Glu Ser Leu Glu Leu Ser Gly Ser Arg Leu 
305 310 315 320 

Gly Pro 

322 
<210> 2 
<211> 969 
<212> DNA. 
<213> Human 
<400> 2 
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ATGGATCCAA CCGTCCCAGT 


CTTCGGTACA 


AAACTGACAC 


CAATCAACGG 


ACGTGAGGAG 


60 


ACTCCTTGCT ACAATCAGAC 


CCTGAGCTTC 


ACGGTGCTGA 


CGTGCATCAT 


TTCCCTTGTC 


120 


GGACTGACAG GAAACGCGGT 


AGTGCTCTGG 


CTCCTGGGCT 


ACCGCATGCG 


CAGGAACGCT 


180 


GTCTCCATCT ACATCCTCAA 


CCTGGCCGCA 


GCAGACTTCC 


TCTTCCTCAG 


CTTCCAGATT 


240 


ATACGTTCGC CATTACGCCT 


CATCAATATC 


AGCCATCTCA 


TCCGCAAAAT 


CCTCGTTTCT 


300 


GTGATGACCT TTCCCTACTT 


TACAGGCCTG 


AGTATGCTGA 


GCGCCATCAG 


CACCGAGCGC 


. 360 


TGCCTGTCTG TTCTGTGGCC 


CATCTGGTAC 


CGCTGCCGCC 


GCCCCACACA 


CCTGTCAGCG 


420 


GTCGTGTGTG TCCTGCTCTG 


GGGCCTGTCC 


CTGCTGTTTA 


GTATGCTGGA 


GTGGAGGTTC 


480 


TGTGACTTCC TGTTTAGTGG 


TGCTGATTCT 


AGTTGGTGTG 


AAACGTCAGA 


TTTCATCCCA 


540 


GTCGCGTGGC TGATTTTTTT 


ATGTGTGGTT 


CTCTGTGTTT 


CCAGCCTGGT 


CCTGCTGGTC 


600 


AGGATCCTCT GTGGATCCGG 


GAAGATGCCG 


CTGACCAGGC 


TGTACGTGAC 


CATCCTGCTC 


660 


ACAGTGCTGG TCTTCCTCCT 


CTGCGGCCTG 


CCCTTCGGCA 


TTCTGGGGGC 


CCTAATTTAC 


720 


AGGATGCACC TGAATTTGGA 


AGTCTTATAT 


TGTCATGTTT 


ATCTGGTTTG 


CATGTCCCTG 


780 


TCCTCTCTAA ACAGTAGTGC 


CAACCCCATC 


ATTTACTTCT 


TCGTGGGCTC 


CTTTAGGCAG 


840 


CGTCAAAATA GGCAGAACCT 


GAAGCTGGTT 


CTCCAGAGGG 


CTCTGCAGGA 


CAAGCCTGAG 


900 


GTGGATAAAG GTGAAGGGCA 


GCTTCCTGAG 


GAAAGCCTGG 


AGCTGTCGGG 


AAGCAGATTG 


960 


GGGCCATGA 










969 


<210> 3 












<211> 969 












<212> DNA 












<213> Human 












<400> 3 












ATGGATCCAA CCGTCCCAGT 


CTTCGGTACA 


AAACTGACAC 


CAATCAACGG 


ACGTGAGGAG 


■ 60 


ACTCCTTGCT ACAATCAGAC 


CCTGAGCTTC 


ACGGTGCTGA 


CGTGCATCAT 


TTCCCTTGTC 


120 


GGACTGACAG GAAACGCGGT 


TGTGCTCTGG 


CTCCTGGGCT 


ACCGCATGCG 


CAGGAACGCT 


180 


GTCTCCATCT ACATCCTCAA 


CCTGGCCGCA 


GCAGACTTCC 


TCTTCCTCAG 


CTTCCAGATT 


240 


ATACGTTCGC CATTACGCCT 


CATCAATATC 


AGCCATCTCA 


TCCGCAAAAT 


CCTCGTTTCT 


300 


GTGATGACCT TTCCCTACTT 


TACAGGCCTG 


AGTATGCTGA 


GCGCCATCAG 


CACCGAGCGC 


360 


TGCCTGTCTG TTCTGTGGCC 


CATCTGGTAC 


CGCTGCCGCC 


GCCCCACACA -CCTGTCAGCG 


420 


GTCGTGTGTG TCCTGCTCTG 


GGGCCTGTCC 


CTGCTGTTTA 


GTATGCTGGA GTGGAGGTTC 


480 


TGTGACTTCC TGTTTAGTGG 


TGCTGATTCT 


AGTTGGTGTG 


AAACGTCAGA TTTCATCCCA 


540 
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GTCGCGTGGC TGATTTTTTT ATGTGTGGTT CTCTGTGTTT CCAGCCTGGT CCTGCTGGTC 600 
AGGATCCTCT GTGGATCCCG GAAGATGCCG CTGACCAGGC TGTACGTGAC CATCCTGCTC 660 
ACAGTGCTGG TCTTCCTCCT CTGCGGCCTG CCCTTCGGCA TTCTGGGGGC CCTAATTTAC 720 
AGGATGCACC TGAATTTGGA AGTCTTATAT TGTCATGTTT ATCTGGTTTG CATGTCCCTG 780 
TCCTCTCTAA ACAGTAGTGC CAACCCCATC ATTTACTTCT TCGTGGGCTC CTTTAGGCAG 840 
CGTCAAAATA GGCAGAACCT GAAGCTGGTT CTCCAGAGGG CTCTGCAGGA CAAGCCTGAG 900 
GTGGATAAAG GTGAAGGGCA GCTTCCTGAG GAAAGCCTGG AGCTGTCGGG AAGCAGATTG 960 
GGGCCATGA 969 
<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 4 

GTCGACATGG ATCCAACCGT CCCAGTCTT 29 
<210> 5 
<211> 27 
<212> DNA 

■ <213> Artificial Sequence 
<220> 
<223> 
<400> 5 

ACTAGTTCAT GGCCCCAATC TGCTTCC 27 

<210> 6 

<211> 322 

<212> PRT 

<213> Human 

<400> 6 

Met Asp Pro Thr Val Pro Yal Leu Gly Thr Lys Leu Thr Pro He Asn 
1 5 10 15 
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Gly Arg Glu Glu Thr Pro Cys Tyr Lys Gin Thr Leu Ser Phe Thr Val 

20 25 30 

Leu Thr Cys He He Ser Leu Val Gly Leu Thr Gly Asn Ala Val Val 

35 40 45 

Leu Trp Leu Leu Gly Cys Arg Met Arg Arg Asn Ala Val Ser lie Tyr 

50 55 60 

He Leu Asn Leu Ala Ala Ala Asp Phe Leu Phe Leu Ser Phe Gin He 
65 70 75 80 

He Arg Ser Pro Leu Arg Leu He Asn He Ser His Leu He Arg Lys 

85 90 95 

He Leu Val Ser Val Met Thr Phe Pro Tyr Phe Thr Gly Leu Ser Met 

100 105 110 

Leu Ser Ala He Ser Thr Glu Arg Cys Leu Ser Val Leu Trp Pro He 

115 120 125 

Trp Tyr Arg Cys Arg Arg Pro Thr His Leu Ser Ala Val Val Cys Val 

130 135 140 

Leu Leu Trp Gly Leu Ser Leu Leu Phe Ser Met Leu Glu Trp Arg Phe 
145 150 155 160 

Cys Asp Phe Leu Phe Ser Gly Ala Asp Ser Ser Trp Cys Glu Thr Ser 

165 170 175 

Asp Phe He Pro Val Ala Trp Leu lie Phe Leu Cys Val Val Leu Cys 

180 185 190 

Val Ser Ser Leu Val Leu Leu Val Arg He Leu Cys Gly Ser Arg Lys 

195 200 205 

Met Pro Leu Thr Arg Leu Tyr Val Thr He . Leu Leu Thr Val Leu Val 

210 - 215 220 

Phe Leu Leu Cys Gly Leu Pro Phe Gly He Leu Gly Ala Leu He Tyr 
225 230 235 240 

Arg Met His Leu Asn Leu Glu Val Leu Tyr Cys His Val Tyr Leu Val 

245 250 255 

Cys Met Ser Leu Ser Ser Leu Asn Ser Ser Ala Asn Pro He He Tyr 



■JW3-.fr. J- 
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260 265 270 

Phe Phe Val Gly Ser Phe Arg Gin Arg Gin Asn Arg Gin Asn Leu Lys 

275 280 285 

Leu Val Leu Gin Arg Ala Leu Gin Asp Lys Pro Glu Val Asp Lys Gly 

290 295 300 

Glu Gly Gin Leu Pro Glu Glu Ser Leu Glu Leu Ser Gly Ser Arg Leu 
305 310 315 320 

Gly Pro 

322 
<210> 7 
<211> 969 
<212> DNA 
<213> Human 
<400> 7 



ATGGATCCAA 


CCGTCCCAGT CTTGGGTACA 


AAACTGACAC 


CAATCAACGG 


ACGTGAGGAG 


60 


ACTCCTTGCT 


ACAAGCAGAC CCTGAGCTTC 


ACGGTGCTGA 


CGTGCATCAT 


TTCCCTTGTC 


120 


GGACTGACAG 


GAAACGCGGT AGTGCTCTGG 


CTCCTGGGCT 


GCCGCATGCG 


CAGGAACGCT 


180 


GTCTCCATCT 


ACATCCTCAA CCTGGCCGCA 


GCAGACTTCC 


TCTTCCTCAG 


CTTCCAGATT 


240 


ATACGTTCGC 


CATTACGCCT CATCAATATC 


AGCCATCTCA 


TCCGCAAAAT 


CCTCGTTTCT 


300 


GTGATGACCT 


TTCCCTACTT TACAGGCCTG 


AGTATGCTGA 


GCGCCATCAG 


CACCGAGCGC 


360 


TGCCTGTCTG 


TTCTGTGGCC CATCTGGTAC 


CGCTGCCGCC 


GCCCCACACA 


CCTGTCAGCG 


420 


GTCGTGTGTG 


TCCTGCTCTG GGGCCTGTCC 


CTGCTGTTTA 


GTATGCTGGA 


GTGGAGGTTC 


480 


TGTGACTTCC 


TGTTTAGTGG TGCTGATTCT 


AGTTGGTGTG 


AAACGTCAGA 


TTTCATCCCA 


540 


GTCGCGTGGC 


TGATTTTTTT ATGTGTGGTT 


CTCTGTGTTT 


CCAGCCTGGT 


CCTGCTGGTC 


600 


AGGATCCTCT 


GTGGATCCCG GAAGATGCCG 


CTGACCAGGC 


TGTACGTGAC 


CATCCTGCTC 


660 


ACAGTGCTGG 


TCTTCCTCCT CTGCGGCCTG 


CCCTTCGGCA 


TTCTGGGGGC 


CCTAATTTAC 


720 


AGGATGCACC 


TGAATTTGGA AGTCTTATAT 


TGTCATGTTT 


ATCTGGTTTG 


CATGTCCCTG 


780 


TCCTCTCTAA 


ACAGTAGTGC CAACCCCATC 


ATTTACTTCT 


TCGTGGGCTC 


CTTTAGGCAG 


840 


CGTCAAAATA 


GGCAGAACCT GAAGCTGGTT 


CTCCAGAGGG 


CTCTGCAGGA 


CAAGCCTGAG 


900 


GTGGATAAAG 


GTGAAGGGCA GCTTCCTGAG 


GAAAGCCTGG 


AGCTGTCGGG 


AAGCAGATTG 


960 


GGGCCATGA 
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(54) NOVEL G PROTEIN-COUPLED RECEPTOR PROTEIN AND DNA THEREOF 



(57) The present invention relates to a human-de- 
rived G-protein coupled receptor protein or a partial pep- 
tide thereof or a salt thereof, a nucleic acid encoding 
said receptor protein and a derivative thereof. 

A G-protein coupled receptor protein derived from 
a human hippocampus according to the invention or a 
nucleic acid encoding said protein and a derivative 



thereof can be used in determining a ligand (agonist) for 
a G-protein coupled receptor protein of the invention, in 
a preventing and/or treating agent against a disease re- 
lated to a dysfunction of a G-protein coupled receptor 
protein of the invention, in a gene diagnostic agent, and 
in screening for a compound capable of altering the ex- 
pression level of a receptor protein of the invention or a 
partial peptide thereof. 
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Description 

Technical Field 

D^incldtg ;h S e e s n ame enti0n re ' ateS * & ^ C ° UP ' ed r6Cept ° r pr0tein or a salt thereof and a 

Background of the Invention 

[0002] Many bioactive substances such as hormones and neurotransmitters serve to regulate the biological functions 

2££T reC6P ; ^ Pr ° teinS WhiCh Pr6Sent " Ce " membraneS - SinCS m ° St ° f SUch rece P tor Proteins eCan 
ntrace lular signal transm.ssion via the activation of a guanine nucleotide-binding protein (hereinafter sometimes re- 
ferred to as G protein) coupling therewith and have a common structure containing 7 transmembrane regions they 

!l 9 38 G -P rotein C0U P |ed rece P tor P^eins or 7 transmembrane receptor proteins (7TMR) ' 
[0003] A G-protein coupled receptor protein is present on each functional cell surface in an in vivo cell or organ and 
plays a physiologically important role as a target of a molecule which regulates the function of such cell or oraan 
including hormones, neurotransmitters and bioactive substances. A receptor transmits a signal to the inside of a cell 
via the binding to a bioactive substance, and such signal induces various reactions such as the activation or inhibition 
oT the ceil. 

[0004] To clarify the relationship between a substance which regulates a complicated function in every in vivo cell 
or organ and a receptor protein specific thereto, especially a G-protein coupled receptor protein, serves to provide a 
valuab e means for understanding the function in a cell or an organ of various organisms and for developing a phar- 
maceutical related closely to such function. K 
[0005] For example, the physiological function of every in vivo organ is regulated under the control of a diverstty of 
hormones, hormone-like substances, neurotransmitters and bioactive substances. Especially, bioactive substances 
are present in various in vivo locations, and regulate the physiological functions in such locations via the relevant 
receptor proteins. Many in vivo hormones, neurotransmitters and other bioactive substances still remain uncharacter- 
.zed, and the.r receptor protein structures have scarcely been reported. Moreover, even as to known receptor proteins 
it has been poorly be clarified whether its subtype exists or not. 
30 [0006] To characterize the relationship between a substance regulating a complicated in vivo function and a receptor 
protein specific thereto is a very important means in developing a pharmaceutical. In addition, for the purpose of screen- 
ing efficiently for an agonist and an antagonist for the receptor protein described above and to develop a pharmaceutical 
it is essential to understand the function of a gene encoding a receptor protein expressed in vivo and to express the 
same in a suitable expression system. 

[0007] Recently, studies on the random analysis of cDNA sequences as a means for analyzing a gene expressed 
in vivo are being extensively performed, and fragment sequences of such cDNA thus obtained is registered as an 
Expressed Sequence Tag (EST) in a data base, where it is disclosed. However, most of such ESTs contain only se- 
quence data, from which the relevant function is not evident. 

[0008] A substance having an inhibitory effect on the binding between a G-protein coupled receptor and a bioactive 
substance (i.e., Hgand) or a substance effecting a signal transmission similarly to a bioactive substance (i e ligand) 
as a result of bind.ng has been utilized as an antagonist or an agonist specific to such receptor in a pharmaceutical 
which regulates an in vivo function. Accordingly, to identify a novel G-protein coupled receptor protein which is not only 
important m an m vivo physiological expression but also can serve as a target in developing a pharmaceutical and to 
clone its gene (for example, cDNA) serves as a very important means for identifying a novel G-protein coupled receptor 
protein-specific ligand, agonist or antagonist. 

[0009] Nevertheless, not all G-protein coupled receptors have been identified, and there are currently still many 
unknown G-prole.n coupled receptors and so-called orphan receptors whose relevant ligands are not identified thus 
causing a demand for exploring a novel G-protein coupled receptor as well as for clarifying the function thereof' 
[0010] A G-protein coupled receptor is useful in searching for a novel bioactive substance (i.e., ligand) and also in 
searching for an agonist or an antagonist for such receptor utilizing its signal transmitting effect as an index On the 
other hand, an agonist or an antagonist for such receptor can be produced by analyzing the physiological effect of the 
receptor based on an inactivation experiment of the receptor (in a knockout animal), even if no physiological ligand 
can be identified. A ligand, an agonist or an antagonist for such receptor is expected to be utilized as a preventing and/ 
or treating agent or a diagnostic agent for a disease related to the dysfunction of a G-protein coupled receptor. 
[0011] in addition, a reduced or increased in vivo function of a G-protein coupled receptor resulting from a gene 
variation of such receptorfrequently induces a certain disease. In such acase, gene therapy by introducing the receptor 
gene into a living body (or into a certain organ) or by introducing an antisense nucleic acid into the receptor gene is 
poss.ble in addition to the administration of an antagonist or- an agonist to the receptor. For this purpose, the base 
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sequence of the receptor is essential information for detecting a deletion or a variation in the gene, and a gene of the 
receptor is applicable to a preventing and/or treating agent or a diagnostic agent for a disease related to the dysfunction 
of the receptor. 

Disclosure of the Invention 

[001 2] The present invention is intended to provide a novel human G-protein coupled receptor protein which is useful 
as discussed above. Thus, a novel human G-protein coupled receptor protein or a partial peptide or a salt thereof, a 
polynucleotide (DNA t RNA or a derivative thereof) comprising a polynucleotide (DNA, RNA or a derivative thereof) 
encoding such G-protein coupled receptor protein or a partial peptide thereof, a recombinant vector comprising such 
polynucleotide, a transfonmant containing such recombinant vector, a method for producing such G-protein coupled 
receptor protein or a salt thereof, an antibody against such G-protein coupled receptor protein or a partial* peptide or 
a salt thereof, a compound which alters the expression level of such G-protein coupled receptor protein, a method for 
determining a ligand for such G-protein coupled receptor protein, a method for screening for a compound (antagonist, 
agonist) or a salt thereof capable of altering the binding affinity between a ligand and such G-protein coupled receptor 
protein, a kit for such screening, a compound (antagonist, agonist) or a salt there of capable of altering the binding 
affinity between a ligand and such G-protein coupled receptor protein which can be obtained by using such screening 
method or screening kit, and, a pharmaceutical comprising a compound (antagonist, agonist) or a salt thereof capable 
of altering the binding affinity between a iigand and such G-protein coupled receptor protein or a compound capable 
of altering the expression level of such G-protein coupled receptor protein are provided here. 
[0013] We made an effort and then discovered that a cDNA encoding a novel G-protein coupled receptor protein 
derived from a human hippocampus can successfully be isolated and sequenced for its entire bases based on an EST 
database prepared by a degenerated PCR.Then we found the first to seventh transmembrane regions on a hydrophobic 
plot based on the translation from the base sequence described above into an amino acid sequence, and ensured that 
the proteins encoded by these cDNAs were the G-protein coupled receptor proteins of the 7 transmembrane region 
type. Based on these findings, we made a further effort and finally established the invention. 
[0014] Thus, the present invention relates to: 

(1 ) a G-protein coupled receptor protein comprising an amino acid sequence identical or substantially identical to 
the amino acid sequence represented by SEQ ID NO.1 or a salt thereof; 

(2) a G-protein coupled receptor protein according to Section (1 ) described above wherein an amino acid sequence 
substantially identical to the amino acid sequence represented by SEQ ID NO.1 is the amino acid sequence rep- 
resented by SEQ ID NO.6 or a salt thereof; 

(3) a partial peptide of a G-protein coupled receptor protein according to Section (1) described above or a salt 
thereof; 

(4) a polynucleotide comprising a polynucleotide having a base sequence encoding a G-protein coupled receptor 
protein according to Section (1) described above; 

(5) a polynucleotide according to Section (4) described above which is a DNA; 

(6) a polynucleotide according to Section (4) described above having the base sequence represented by SEQ ID 
NO.2 or SEQ ID NO.3; 

(7) a polynucleotide according to Section (4) described above comprising a polynucleotide having a base sequence 
encoding a G-protein coupled receptor protein comprising the amino, acid sequence represented by SEQ ID NO.6; 

(8) a polynucleotide according to Section (7) described above which is a DNA; 

(9) a polynucleotide according to Section (7) described above having the base sequence represented by SEQ ID 
NO.7; 

(1 0) a recombinant vector comprising a polynucleotide according to Section (4) described above; 

(11 ) a transformant transformed with a recombinant vector according to Section (1 0) described above; 

(12) a method for producing a G-protein coupled receptor protein according to Section (1) described above or a 
saltthereof comprising incubating a transformant according to Section (1 1 ) described above to produce a G-protein 
coupled receptor protein according to Section (1) described above; 

(13) an antibody directed to a G-protein coupled receptor protein according to Section (1) described above or a 
partial peptide according to Section (3) described above or a salt thereof: 

(14) an antibody according to Section (13) described above which is a neutralizing antibody which inactivates the 
signal transmission of a G-protein coupled receptor protein according to. Section (1) described above; 

(15) a diagnostic agent comprising an antibody according to Section (13) described above; 

(16) a ligand for a G-protein coupled receptor protein according to Section (1) described above or a salt thereof 
obtained by using a G-protein coupled receptor protein according to Section (1 ) described above or a partial peptide 
according to Section (3) described above or a salt thereof; 



EP1 118 621 A1 



i 1 c?bed P above C6UtiCal C ° mpriSing * Hgand f ° r 8 G - pr0,ein cou P led rece P tor P rotein according to Section (1 6) de- 

ilSli TUltlZ dete f rmininga H9and f0r a G - protein C0U P |ed rece P tor P r °tein according to Section (1 ) described 
above or a salt thereof comprising using a G-protein coupled receptor protein according to Section 1 described 
above or a partial peptide according to Section (3) described above or a salt thereof- aescnoed 
(19) a method for screening for a compound ora saltthereof which is capable of altering the binding affinity between 
a hgand and a G-prote.n coupled receptor protein according to Section (1 ) described above or a salt thereof com- 
pr.sing us.ng a G-protein coupled receptor protein according to Section (1) described above or a partial peptide 
accordin g to Section (3) described above or a salt thereof; P P 

2 1 ^ it n , ° r t SCreenin 9. ' or a impound or a salt thereof capable of altering the binding affinity between a ligand 
Tin r T- COUpl f; ece P 1or P ro,ein acc °*ing to Section (1) described above or a salt thereof comprising 
us.ng a G-prote.n coupled receptor protein according to Section (1 ) described above or a partial peptide according 
to Section (3) described above or a salt thereof; 

(21 ) a compound or a salt thereof capable of altering the binding affinity between a ligand and a G-protein coupled 
receptor protein according to Section (1) described above or a salt thereof which can be obtained by usinq a 
screening method according to Section (19) described above or. a screening kit according to Section (20) described 

(22) a pharmaceutical comprising a compound or a salt thereof capable of altering the binding affinity between a 
Hgand and a G-protein coupled receptor protein according to Section (1) described above ora salt thereof which 
can be obtained by using a screening method according to Section (19) described above or a screening kit ac- 
cording to Section (20) described above; 

(23) a polynucleotide capable of being hybridized with a polynucleotide according to Section (4) described above 
under a high stringent condition; 

(24) a polynucleotide comprising a base sequence or a part thereof which is complementary with a polynucleotide 
according to Section (4) described. above; 

(25) a method for quantifying an mRNA of a G-protein coupled receptor protein according to Section (1 ) described 
above compns.ng using a polynucleotide according to Section (4) described above or a part thereof 

(26) a method for quantifying a G-protein coupled receptor protein according to Section (1) described above com- 
prising using an antibody according to Section (13) described above; 

(27) a method for diagnosing a disease related to a function of a G-protein coupled receptor protein according to 
Section (1 ) described above comprising using a quantification method according to Section (25) described above 
or Section (26) described above; 

(28) a method for screening for a compound or a salt thereof capable of altering the expression level of a G-protein 
coupled receptor protein according to Section (1) described above comprising using a quantification method ac- 
cording to Section (25) described above; 

(29) a method for screening for a compound or a salt thereof capable of altering the amount of a G-protein coupled 
receptor prote.n according to Section (1 ) described above in a cell membrane comprising using a quantification 
method according to Section (26) described above; 

(30) a compound or a salt thereof capable of altering the expression level of a G-protein coupled receptor protein 
according to Section (1 ) described above which can be obtained by using a screening method according to Section 
(28) described above; and, 

(31 1 ) a compound or a salt thereof capable of altering the amount of a G-protein coupled receptor protein according 
to Section (1 ) described above in a cell membrane which can be obtained by using a screening method according 
to Section (29) described above. 

[0015] Those also provided are: 

(32) a G-protein coupled receptor protein according to Section (1 ) described above or a salt thereof wherein said 
protein .s a protein comprising [1] an amino acid sequence formed as a result of the deletion of one or more 
(preferably 1 to about 30, more preferably 1 to about 9, most preferably 1 to 5) amino acids in the amino acid 
sequence represented by Sequence ID. N0.1 , [2] an amino acid sequence formed as a result of the addition of 
one or more (preferably 1 to about 30, more preferably 1 to about 10, most preferably 1 to 5) amino acids to the 
ammo acd sequence represented by Sequence ID. NO.1 , [3] an amino acid sequence formed as a result of the 
substitution of one or more (preferably 1 to about 30, more preferably 1 to about 10, most preferably 1 to 5) amino 
acids in the amino acid sequence represented by Sequence ID.' NO.1 by other amino acids or [4] an amino acid 
as a combination thereof: 

(33) a method for determining a ligand according to Section (18) described above comprising bringing a G-protein 
coupled receptor protein according to Section (1 ) described above or a salt thereof or a partial peptide according 
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to Section (3) described above or a salt thereof into contact with a test substance; 

(34) a method for determining a ligand according to Section (33) wherein said ligand is, for xample, angiotensin, 
bonbesin, cannabinoid, cholecystokinin t glutamin, serotonin, melatonin, neuropeptide Y t opioid, purine, vaso- 
pressin, oxytocin, PACAR secretin, glucagon, calcitonin, adrenomedulin, somatostatin, GHRH, CRF, ACTH, GRP. 
PTH, VIP (vasoactive intestinal polypeptide), somatostatin, dopamine, motilin, amylin, bradykinin, CGRP (calci- 
tonin gene-related peptide), leucotriene, pancreastatin, prostaglandine, thromboxane, adenosine, adrenaline, a 
and p-chemokine (for example, IL-8, GROa, GROp, GROy, NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14 : 
MCP-3, 1-309, NIP1a, MIP-1p, RANTES and the like), endoserine, enterogastrin, histamine, neurotensin, TRhlj 
pancreatic polypeptide or galanin; 

(35) a screening method according to Section (1 9) described above comprising a comparison between (i) a contact 
of a G-protein coupled receptor protein according to Section (1) described above or a salt thereof or a partial 
peptide according to Section (3) described above or a salt thereof with a ligand and (ii) a contact of the G-protein 
coupled receptor protein accordingto Section (1) described above orthe salt thereof or the partial peptide according 
to Section (3) described above or the salt thereof with the ligand and a test compound; 

(36) a method for screening a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a G-protein coupled receptor protein according to Section (1) described above or a salt thereof comprising a 
determination of and a comparison between the levels of the binding of a labeled ligand to the G-protein coupled 
receptor protein according to Section (1) described above or the salt thereof or a partial peptide according to 
Section (3) described above or a salt thereof upon (i) a contact of the labeled ligand with the G-prolein coupled 
receptor protein according to Section (1) described above orthe salt thereof or the partial peptide according to 
Section (3) described above or the salt thereof and upon (ii) a contact of the labeled ligand and a test compound 
with the G-protein coupled receptor protein according to Section (1) described above or the salt thereof or the 
partial peptide according to Section (3) described above orthe salt thereof; 

(37) a method for screening a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a G-protein coupled receptor protein according to Section (1) described above or a salt thereof comprising a 
determination of and a comparison between the levels of the binding of a labeled ligand to a cell comprising the 
G-protein coupled receptor protein according to Section (1 ) described above upon (i) a contact of the labeled ligand 
with said cell and upon (ii) a contact of the labeled ligand and a test substance with said cell; 

(38) a method for screening a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a G-protein coupled receptor protein according to Section (1 ) described above or a salt thereof comprising a 
determination of and a comparison between the levels of the binding of a labeled ligand to a membrane fraction 
of a cell comprising a G-protein coupled receptor protein according to Section (1) described above upon (i) a 
contact of the labeled ligand with the membrane fraction of said cell and upon (ii) a contact of the labeled ligand 
and a test substance with the membrane fraction of said cell; 

(39) a method for screening a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a G-protein coupled receptor protein according to Section (1 ) described above or a salt thereof expressed on 
the cell membrane of a transformant according to Section (11) described above by incubating said transformant 
comprising a determination of and a comparison between the levels of the binding of a labeled ligand to said G- 
protein coupled receptor protein upon (i) a contact of the labeled ligand with said G-protein coupled receptor protein 
and upon (ii) a contact of the labeled ligand and a test substance with said G-protein coupled receptor protein; 

(40) a method for screening a compound or a sajt thereof capable of altering the binding affinity between a ligand 
and a G-protein coupled receptor protein according to Section (1) described above or a salt thereof comprising a 
determination of and a comparison between the cell stimulating activities via the G-protein coupled receptor protein 
upon (i) a contact of a compound activating the G-protein coupled receptor protein according to Section (1) de- 
scribed above or a salt thereof with a cell comprising the G-protein coupled receptor protein according to Section 
(1) described above and upon (ii) a contact of a compound activating the G-protein coupled receptor protein ac- 
cording to Section (1 ) described above or a salt thereof and a lest compound with a cell comprising Lhe G-protein 
coupled receptor protein according to Section (1) described above; 

(41) a method for screening a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a G-protein coupled receptor protein according to Section (1) described above or a salt thereof comprising a 
determination of and a comparison between the cell stimulating activities via the G-protein coupled receptor protein 
upon a contact of a compound activating the G-protein coupled receptor protein according to Section (1 ) described 
above or a salt thereof with the G-protein coupled receptor protein expressed on the c II membrane of a trans- 
formant according to Section (11 ) described above by incubating said transformant and upon a contact of a com- 
pound activating the G-protein coupled receptor protein according to Section (1 ) described above or a salt thereof 
and a test compound with the G-protein coupled receptor protein expressed on the cell membrane of the trans- 
formant according to Section (11) described above by incubating said transformant; 

(42) a screening method according to Section (40) or (41) described above wherein said compound activating the 
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secretin, glucagon, calcitonin; adrenomedulin, somatostatin GHRH CRF aptw pre >dtu , lD , . 

Sand aUdTrnrnS' C ° mP f S j n9 3 COmP ° Und ° r 3 Salt thereof capable of alteri "9 ,h * binding affinity between a 
ligand and a G-protein coupled receptor protein according to Section (1) described above or a salt thereTwh^h 

Z a e s ° c S ned K 3 SC T in9 meth ° d aCC ° rdin9 10 Secti0ns < 35 > to 42 > scribed Ze ^ 

(47) a screening kit according to Section (20) described above comprising a G-protein coupled receptor orotein 

ZZ£ the ce " membrane or a tran5formant accordin9 10 Seclion < ' > ^ssss 

(48) a compound or a salt thereof capable of altering the binding affinity between a ligand and a G-protein coupled 

sZlaT" a T SeCti ° n 0) d6SCribed ab ° Ve ° r 3 Salt thereof wh ^an be iwSS^Zg" 

screening kit according to Sections (45) to (47) described above' 9 

Zd TnlTrlT' C ° mf T!i n9 3 C ° mP0Und ° r 3 Sa,t thGre ° f Capablc of afteri "9 the bindj ng affinity between a 
S 3 G - p " >,ein . C0Upled rece P tor P r °^n ^cording to Section (1 , described above or a salt thereof which 

^ a m.th " US '?- 9 3 SCreenin9 ^ aCC ° rding t0 SeCti0nS < 45 > t0 < 47 > bribed above; 

2 a , n t h " uantlf y ,n 9 a G -P rot ein coupled receptor protein according to Section (1 ) described above or a 

JHSS^S^^ dSSCribed ab ° Ve orasaltthe -^ompri S ing bringingan antibody aiordig 
defcrS fhn f IT ' ° C ° ntaCt With thS G " pr0tein COupled rece P tor P ratei " ^ing to Section (1 ) 
d 5 iTf m l ,T ? art ' al PePtide aCC ° rding t0 Section < 3 > described above or a salt thereof; 
ran 2 n^iH quantlfi ' in | a G -P rotein coupled receptor protein according to Section (1 ) described above or a 

pe" ive ^rea^on h ° 1°*™ ^ ab0 " w - 3 Salt ther60f in a sample «**™ comprising a com 

G n oiin ? ? V aCCOrd ' n9 10 SeCti0n (13) described above with ^ sample solution and a labeled 

^ riplf k h P h rece P tor P r °tein according to Section (1 ) described above or partial peptide according to Section 
3) desenbed above cr a salt thereof followed by a determination of the ratio of the labeled G Sin coup eS 
eceptor protein according to Section (1 ) described above or partial peptide according to Jl^S^de^SS 
above or a salt thereof bound to said antibody; and, aescrroea 
(52) a method for quantifying a G-protein coupled receptor protein according to Section (1 ) described above or a 
partia. peptide according to Section (3) described above or a salt thereof in iMBn^ZSl^SS!^^ 

which * iSr? rSaCti0n ° f 3 SamP ' e S °' Uti0n With an antib0d ^ accordin ° to S««on (1 ESa o e 
^tl n ! ° n 3 SUPP ° rt and 3 ' abeled antibod y accordin 9 t0 Section d3) bribed above followed 

a determination of the act.vity of the label on the insolubilized support. V 

Brief Description of the Drawings 

bTsllnS a^ino" ard a ,r r ° Ph0biCi ^ ^ ° f " G " Pr ° tein cou P |ed rece P<- P^in according to the invention made 
cased on the ammo acid sequence represented by SEQ ID NO 1 

amino JlZV ^ ^TJ*" * * C ° UP ' ed recept0r protein accordin 9 t0 the ™^°n having the 

finT th 9 6 repreSen,ed b * SEQ ID NO - 1 when compared with the amino acid sequence of MAS in thi 

ow erfeoZTJlZ^ "T"* t0 ^ &preWn C ° Up ' ed recept0r protein acc " di "9 » the invention ad the 

lower sequence is the amino acid sequence of MAS. 

dvTpo S, 3 T h 0WS thG amin ° add SeqUGnCe re P rGS <^ d by SEQ ID NO.6 and the base sequence represented 
b corued to Figu're 4) UPP6r ^ S6qUenC6 ' ^ ^ iS acid > 

bv°SEO IDNO 7 T"* amin ° 3Cid S6qUenCe represented b V S£ Q 'D NO.6 and the base sequence represented 

Z'CT sequence the base sequenc6, and the lower sequence is ,he amino acid sequence > 
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Best Mode for Carrying out the Invention 

[0020] A G-protein coupled receptor protein according to the invention (hereinafter sometimes referred to as a re- 
ceptor protein) is a receptor protein comprising an amino acid sequence identical or substantially identical to the amino 
acid sequence represented by SEQ ID NO.1 . 

[0021 ] A receptor protein of the invention may be a protein derived for example from any of various cells (for example, 
splenic cell; neurocyte, gliacyte, pancreatic p cell, myelocyte, mesangial cell, Langerhans cell, epidermic cell, epithelial 
ceil, endothelial celt, fibroblast, fibrocyte, myocyte, fat cell, immunocyte (e.g., macrophage, T cell B celt, natural killer 
cell, mast cell, neutrophile, basophiie, eosinophile, monocyte), megakaryocyte : synovial cell, chondrocyte, osteocyte, 
osteoblast, osteoclast, mammary gland cell, hepatocyte or interstitial cell, or a precursor cell therefor, stem cell or 
cancer cell and the like) or blood cells of a human or a mammalian animal (for example guinea-pig, rat, mouse, rabbit, 
swine, sheep, cattle, monkey and the like) or any tissue containing the cells listed above such as brain, brain parts (e. 
g. ( olfactory bulb, tonsillar nucleus, cerebral basal bulb, hippocampus, thalamus, hypothalamus, subthalamic nucleus, 
cerebral cortex, medulla oblongata, cerebellum, occipital lobe, frontal lobe, temporal lobe, putamen, caudatum, blush, 
nigra), spinal cord, pituitary gland, stomach, pancreas, kidney, liver, gonad, thyroid gland, gallbladder, bone marrow, 
adrenal gland, skin, muscle, lung, digestive tract (e.g., large intestine, small intestine), blood vessel, heart, thymus, 
spleen, submandibular gland, peripheral blood, peripheral blood cells, prostate, testis, orchis, ovary, placenta, uterus, 
bone, joint, skeletal muscle and the like (especially brain and brain parts) as well as a synthetic protein. 
[0022] An amino acid sequence substantially identical to the amino acid sequence represented by SEQ ID NO.1 
may for example be an amino acid having about 50 % or more, preferably about 70 % or more : more preferably about 
80 % or more, further preferably about 90% or more, most preferably about 95 % or more of the homology with the 
amino acid sequence represented by SEQ ID NO.1. 

[0023] Preferably a protein comprising an amino acid sequence according to the invention which is substantially 
identical to the amino acid sequence represented by SEQ ID NO. 1 may for example be a protein having an amino 
acid sequence substantially identical to the amino acid sequence represented by SEQ ID NO.1 and having an activity 
substantially similar to the amino acid sequence represented by SEQ ID NO.1 . 

[0024] Typically, a protein comprising an amino acid sequence according to the invention which is substantially iden- 
tical to the amino acid sequence represented by SEQ ID NO.1 may for example be a protein comprising the amino 
acid sequence represented by SEQ ID NO. 6. 

[0025] An activity which is substantially similar may for example be ligand binding activity and signal data transmitting 
activity. The expression "substantially similar" means that the activity is qualitatively similar. Accordingly the ligand 
binding activity or the signal data transmitting activity may be different in the degree of the activity or in a quantitative 
factor such as the molecular weight of the protein, while such activity is preferably comparable (e.g., about 0.01 to 1 00 
times, preferably about 0.5 to 20 times, more preferably 0.5 to 2 times). 

[0026] While the determination of activity such as ligand binding activity and signal data transmitting activity can be 
performed in accordance with a method known perse, a ligand determination and a screening method described below 
may for example be employed. 

[0027] A receptor protein according to the invention may also be a protein having [1 ] an amino acid sequence formed 
as a result of the deletion of one or more (preferably 1 to about 30, more preferably 1 to about 1 0, most preferably 1 
to 5) amino acids in the amino acid sequence represented by Sequence ID. NO. 1 , [2] an amino acid sequence formed 
as a result of the addition of one or more (preferably 1 to about 30, more preferably 1 to about 1 0, most preferably 1 
to 5) amino acids to the amino acid sequence represented by Sequence ID. NO.1 , [3] an amino acid sequence formed 
as a result of the substitution of one or more (preferably 1 to about 30, more preferably 1 to about 1 0, most preferably 
1 to 5) amino acids in the amino acid sequence represented by Sequence ID. NO.1 by other amino acids or [4] an 
amino acid or a combination thereof. 

[0028] A receptor protein according to the invention has an N-terminal (amino terminal) in its left end and a C-terminal 
(carboxyl terminal) in the right end as is ordinary in peptide designation. While a receptor protein of the invention 
including a receptor protein comprising the amino acid sequence represented by SEQ ID NO.1 as its representative 
usually has a carboxyl group (-COOH) or a carboxylate (-COO-) at its C-terminal, it may have an amide (-CONH 2 ) or 
an ester (-COOR) at its C-terminal. 

[0029] R in an ester employed here may for example be a C 1-6 alkyl group such as methyl, ethyl, n-propyl, isopropyl 
and n-butyl, a C 3 . 8 cycloalkyl group such as cyclopcntyl and cyclohoxyl, a Cg.^ aryl group such as phenyl and ct- 
naphthyl and a C 7 _ u aralkyl group including a phenyl-C,^ alkyl group such as benzyl andphenethyl arid an a-naphthyl- 
C v2 alkyl group such as oc-naphthylmethy! as well as a pivaloyloxymethyl group employed widely as an oral ester. 
[0030] When a receptor protein of the invention has a carboxyl group (or carboxylate) anywhere other than its C- 
terminal, it may also be included in a receptor protein of the invention when such carboxyl group is amidated or esterif ied. 
The ester in such case may be an ester in the C-terminal listed above. 

[0031] A receptor protein of the invention also includes one whose amino group in the methionine residue at the N- 
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terminal of a protein described above is protected by a protective group (for xample, C, 6 acyl group includina a C 
a kanoyl group such as formyl and acetyl groups), one whose gluta^oroupBine^da. 1 ! JllZ n^SLw 

m in e 0 a Sr jLSTS? l T Pyr ° 9lUtamiC aCid ' ° ne Wh0Se - a side chain o, an Z 

amino acid (for example, -OH, -SH, amino group, imidazole group, indole group, guanidino qrouo) is orotected hv a 
suitable protects group (for example, C, 6 acyl group including a alkanoyf group ^2 Z^TeSi 
LZ S) ' ? aco , n J u 9 ated protein such as • glycoprotein having a saccharide chain bounS thereto * 

nSl h ?H ° reCeP u° r Pr ° tein ° f the iRVenti0n may for exam P' e be a rece P tor P^tein derived from a human 
SSr?^T °^ 3 ? Uman hippocam P us ) com P risi "9 ^e amino acid sequence represented by SeS *D nS T 
[0033] A partial pept.de of a receptor protein of the invention (hereinafter sometimes abbreviated as a partia peptide) 
may be any part,a pept.de of a receptor protein of the invention described above, and may for example be a sfte of a 

S y ° r inVen,i ° n " eXP0S6d t0 ° UtSide ° f 3 Ce " membranS 3nd Which has a^e^or binding 

[0034] Typically, a partial peptide of the receptor protein having the amino acid sequence represented by SEQ ID 
» S "I k- t X T P 6 3 Peptide C ° ntaining 3 Part Which 18 P roven t0 be an extracellular region (hydrophilic site) in 

el ove P d wT a "T* Sh0W " ^ R9Ure 1 • A PSPtide Partia " y C ° ntainin 9 3 hydro P hob - Sema/alsobe imiSriJ 
employed While a peptide conta.n.ng each domain discretelymay also be employed, a peptide containing several 
domains simultaneously may also be employed. containing several 

«n! a 5 l, ™ * . Umbe , r ° f I* 16 r in ° 3CidS in 3 Pamal Peptide ° f the inventlon is preferabl V at 20. more preferably 

tclTJ t m f °f ^ Srab,y 31 ' eaSl 100 ' SUCh amin ° 3CidS being SeleCled from the -ino acids of a 

receptor protein of the invention. 

SSL^iSS?!?' identical amino acid sequence means an amino acid sequence havin 9 about 50 % ° r 

pre erab y about 70 % ormore, more preferably about 80 % or more, further preferably about 90 % or more and mos 
preferably about 95 % or more of the homology with the relevant amino acid sequence 

[0037] The term "substantially similar activity" employed here has the meaning similar to that described above A 
determination of such "substantially similar activity" can be performed as described above 

[0038] A partial peptide of the invention may be subjected to the deletion of one or more (preferably 1 to about 1 0 

^toT ' t0 5> a T in ° f ds in an amino acid se ^ ence ascribed above, the addition of one or more (preferably 
1 to about 20 more preferably 1 to 10, further preferabry 1 to 5) amino acids to the amino acid sequence and the 
substitution of one or more (preferably 1 to about 10, more preferably severa. ones, further preferably 1 to 5) amino 
acids in the amino acid sequence with other amino acids. 

[0039] While a partial peptide of the invention usually has a carboxyl group (-COOH) or a carboxylate (-COO-) at its 

EST ? OS n^iH n ( " C °T 2) °, r an 6Ster ( - C00R) 31 itS C - t£rminal Similarly 10 a P rote ^ ° f *e invention. 
[0040] A partial peptide of the invention also includes, similarly to a receptor protein of the invention one whose 

ofTn in 9 Z P ^IT 7 reSidS 31 the N - t6rminal iS pr ° ,eCted by a protective 9 ro "P- one wn ose Gin as a result 
rn^in of I , rm ' na ' l0med is """"^ into a P^^mic acid, one whose substituent on a side 

l,nnl ' n h tram0,ecular ar ™° acid is P ro,ected »y a suitable protective group, or a conjugated protein such as a 
glycoprotein having a saccharide chain bound thereto. 

[0041] While a partial peptide of the invention usually has a carboxyl group (-COOH) or a carboxylate (-COO-) at its 

£SH' S * a, ! amide . ( " C ° f T 2) ° r ( ' C ° 0R) at itS C - tBrminal SimNar, y t0 3 P"**> ° f »• indention. 

222 i P S ' P 1 6 inVenti ° n ° f 3 Partial Peptide thereof may for exam P |e be a Physiologically 

acceptab e satt w,th an acd or a base, and a physiologically acceptable acid addition salt is preferred especially Such 

Z I™! 6X T I! S3lt With 3n in ° rganiC aCid (f0r example ' acid, phosphoric acid, hydrobromic 

ac d S ut n C aa ? , t ° r rt Wrth 3n ° r9aniC 3Cid (f ° r 6Xample ' aCetfe 3Cid ' formic acid ' propionic acid . f ^ a ™ acid, ma.eic 
acid, succnic acd, tartaric acd, citric acid, malic acid, oxalic acid, benzoic acid, methanesulfonic acid, benzenesulfonic 

[0043] A receptor protein of the invention or a salt there of may be produced by a known method for purifying a 
protein from a cell or a tissue of human or a mammalian animal described above, or may be produced by incubalL 
a transforms* comprising a DNA encoding a receptor protein of the invention as described below. Alternatively a 
protein synthesis described below or an analogous method may also be employed 

[0044] When a tissue or a cell of human or a mammalian animal is used as a starting material, it is homogenized 
and extracted, for example, with an acid to obtain ah extract, which is then purified by a combination of chromatographic 
methods such as a reverse phase chromatography, an ion exchange chromatography and the like 
[0045] A receptor protein or a partial peptide of the invention or its salt or amide may usually be synthesized using 
a commercial protein synthesis resin. Such resin may for example be a chloromethyl resin, a hydroxymethyl resin a 
IT/ * 6 reS ' n ' an aminomethvl resin > a 4-benzyloxybenzyl alcohol resin, a 4-methylbenzhydrylamine resin 
a PAM resin, a 4-hydroxymethylmethylphenylacetamide resin, a polyacrylamide resin, a 4-(2\4'-dimethoxyphenyl-hv- 
droxymethyl)phenoxy resin, a 4-(2',4'-dimethoxyphenyl-Fmoc aminoethyl)phenoxy resin and the like. Using such resin 
an amino acid whose a-amino group and side chain functionalities are suitably protected is condensed on the resin 
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according to any condensation method known per se in the order of the sequence of an intended protein. At the end 
of the reaction, a protein is isolated from the resin while being deprotected simultaneously, and then subjected to an 
intramolecular disulfide bond forming reaction in a highly diluted solution to obtain an intended protein or its amide. 
[0046] While the condensation of a protected amino acid described above may be effected using various activating 

5 reagents which can be employed for synthesizing a protein, a carbodiimide is employed preferably. Such carbodiimide 
may be DCC, N.N'-diisopropylcarbodiimide, N-ethyl-N'-(3-dimethylaminopropyl) carbodiimide and the like. For an ac- 
tivation using any of those listed above, a protected amino acid may be added directly to a resin together with a ra- 
cemization-inhibiting auxiliary agent (for example, HOBt, HOOBt), or a protected amino acid may previously be acti- 
vated as a symmetric acid anhydrideor an HOBt ester or an HOOBt ester and then added to a resin. 

10 [0047] A solvent used in an activation of a protected amino acid or in a condensation with a resin may be one selected 
from the solvents known to be useful in a protein condensation reaction. Those employed may for example be an acid 
amide such-as N,N-dimethylformamide t N,N-dimethylacetamide arid N-methylpyrrolidone, a halogenated hydrcarbon 
such as methylene chloride and chloroform, an alcohol such as trifluoroethanol, a sulfoxide such as dimethylsuifoxide, 
. an ether such as pyridine, dioxane and tetrahydrofuran, a nitrile such as acetonitrile and propionitrile, an ester such 

*5 as methyl acetate and ethyl acetate, or a mixture thereof. The reaction temperature may appropriately be selected 
from the range known to be useful in a protein binding reaction, and may usually range from -20°C to 50°C. An activated 
amino acid derivative is employed usually in excess of 1.5 to 4 times. When a ninhydrin reaction test revealed an 
insufficient condensation, the condensation is repeated without any deprotection to achieve a sufficient condensation. 
When a repetitive condensation is still not successful in achieving a sufficient condensation, acetic anhydride or 

20 acetylimidazole may be employed for acetylating an unreacted amino' acid. 

[0048] A protective group for an amino group of a starting material may for example be Z, Boc, t-pentyloxycarbonyl, 
isobornyloxycarbonyl, 4-methoxybenzyloxycarbonyl, Cl-Z, Br-Z, adamantyloxycarbonyl, trifluoroacetyl, phthaloyl, 
formyl, 2-nitrophenylsulfenyl, diphenylphosphonothioyl, Fmoc and the like. 

[0049] A carboxyl group can bo protected for example by an alkylesterif ication (for example a straight, branched or 
25 cyclic alkylesterification employing methyl, ethyl, propyl, butyl, t-butyi, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 
2-adamantyl and the like), an aralkylesterification (for example benzylesterif ication, 4-nitrobenzylesterif ication, 4-meth- 
oxybenzylesterif ication, 4-chiorobenzylesterification, benzhydrylesterif ication), phenacylesterif ication and can also be 
protected as benzyioxycarbonylhydrazide, t-butoxycarbonylhydrazide, tritylhydrazide and the like. 
[0050] The hydroxy! group of serine can be protected for example by an esterification or an etherification. A group 
30 suitable in such esterification may for example be a lower alkanoyl group such as an acetyl group, an aroyl group such . 
as a benzoyl group, or a group derivatized from carbonic acid such as a benzyloxycarbonyl group and an ethoxycarbonyl 
group. A group suitable in such etherification may for example be a benzyl, tetrahydropyranyl and t-butyl groups. 
[0051] A protective group for a phenolic hydroxyl group of tyrosine may for example be Bzl. Cl 2 -Bzl, 2-nitrobenzyl, 
Br-Z, t-butyl and the like. 

35 [0052] A protective group for imidazole of histidine may for example be Tos, 4-methoxy-2,3 ) 6-trimethyIbenzenesul- 
fonyL DNP, benzyloxymethyl, Bum, Boc, Trt, Fmoc and the like. 

[0053] A starting substance whose carboxyl group is activated may for example be a corresponding acid anhydride, 
an azide, an activated ester [ester with alcohol (for example pentachlorophenol, 2,4,5-trichlorophenol, 2,4-dinitrophe- 
nol, cyanomethyl alcohol, p-nitrophenol, HONB, N-hydroxysuccinimide, N-hydroxyphthalimide, HOBt)]. A starting sub- 
stance whose amino group is activated may for example be a corresponding phosphoryl amide. 
[0054] A method for a deprotection (cleavage) may be a catalytic hydrogenation under a hydrogen flow in the pres- 
ence of a catalyst such as Pd-black or Pd-C, a treatment with an acid such as anhydrous hydrofluoric acid, methanesul- 
fonic acid, trifluoromethanesulfonic acid, trifluoroacetic acid or a mixture thereof, a treatment with a base such as 
diisopropylethylamine, triethylamine, piperidine, piperazine and the like, as well as a reduction with sodium in a liquid 

45 ammonia. A cleavage employing an acid treatment described above is performed usually at a temperature of -20°C 
to 40°C, and such acid treatment is effected advantageously by adding a cation scavenger such as anisol, phenol, 
thioanisoL m-cresol, p-cresol, dimethylsulfide, 1,4-butanedithiol, 1 ,2-ethanedithiol and the like. A 2,4-dinilrophenyl 
group employed as an imidazole protective group for histidine is deprotected by a thiophenol treatment, while a formyl 
group employed as an indole protective group of tryptophan is removed by a deprotection using an acid treatment in 

50 the presence of 1 ,2-ethanedithiol and 1 ,4-butandithiol as described above and also by a treatment with an alkali such 
as a dilute solution of sodium hydroxide and a dilute ammonia. 

[0055] A protection of a functional group which should no be involved in a reaction of starting materials, a protective 
group therefor, a deprotection of such protective group and an activation of a functional group involved in a reaction 
may appropriately be selected from the groups and the methods known per se. 
55 [0056] In an alternative method for obtaining an amide of a protein, the a-carboxyl group of the amino acid at the 
carboxy terminal may for example be protected as being amidated, and then a peptide chain (protein) is elongated to 
a desired length in the direction of its amino group, and then a protein from which only the protection group of the a- 
amino group at the N-terminal of the peptide is removed and a protein from which only the protection group of the 
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carboxyl group at the C-terminal thereof is removed are produced, and the both proteins are condensed in a solvent 
co^nsaSn a f Tr ^ COndensation is detailed ab ™- After purifying a protected protein obta ed btthe 
ZTn^Z ' T r ^ rem0V6d by the m6th0dS described above 10 V ield a crude protein This 

^ ° f ^ PUrifiC3ti0n and 3 * * obtain an 

[0057] For obtaining an ester of a protein, the a-carboxyl group of the amino acid at the carboxy terminal may for 
example be condensed with a desired alcohol to form an amino acid ester, which is converted into an estTof a desired 
protein similarly to an amide of a protein. ue&irea 

SI , A P3rtial PePtid ! ° f 3 Pr0t6in ° f the inVenti0n or its salt can be ' P roduced ac cording to a peptide synthesis 

m22 mTvT P6r S fn° r ^ deaVin9 3 Pr ° tein °' the inV6nti0n With an a PP r °P riate Peptidase. Such "peptide syn es s 

of 3 T Ph f T SynthSSiS ° r 3 ' iqUid Ph3Se SynthSSiS - Thus < a P artial P e P tide " ™ aino acid capable 

o consmuting a protem of the invention is condensed with the remainder moiety and then a protective group if any 

t^Tf re T ed !° ° bta i n an intended P e P tide - Samples of the known condensation methods and depro 
tection methods are described in References [1 ] to [5] shown below. 

[1] M.Bodanszkyand M.A. Ondetti, Feptide Synthesis, Interscience Publishers, New York (1966V 

[2] Schroeder and Luebke, The Peptide, Academic Press, New York (1 965); 

[3] N.lzumiya et al, Basics and experiments of peptide synthesis, Maruzen (1975); 

[4] H.Yajima et al, Biochemisty experiment 1 , Protein chemistry IV, 205 (1 977)- 

[5] H.Yajima (supervision), Pharmaceutical development II, Vol .14, Peptide synthesis, Hirokawa Shoten. 

Afte ' th * reaction < a P artial P e Pfde of the invention can be isolated and purified by a combination of a solvent 
extraction a distillanon, a column chromatography, a liquid chromatography, a recrystallization and the like When the 
partial peptide thus obtained is in a free form then it can be converted into a suitable salt by a known method and 
when the productis a salt then it can be converted into a free form or other salts by a known method 
[0060] A polynucleotide encoding a receptor protein of the invention may be any polynucleotide comprising a base 
sequence (DNA or RNA, preferably DNA) which encodes the receptor protein of the invention described aboJe Such 

whSlT?! b6 , a T„° r an RNA SUCh 98 an mRNA Which encodes a rece P tor P rotein of t^ invention, and 
which may be double-stranded or single-stranded. A double-stranded polynucleotide may be a double-stranded DNA 

a double-stranded RNA or a hybrid of DNA: RNA. A single-stranded polynucleotide may be a sense (i.e., encoding) 
strand or an antisense (i.e., non-encoding) strand. 

[0061] A DNA encoding a receptor protein of the invention may be a genome DNA, a genome DNA library, a cDNA 
derived from a cell or a tissue described above, a CDNA library derived from a cell or a tissue described above and a 

5T .f H • ; t0r emP '° yed 10 ° btain 3 library may be a ba cteriophage, a plasmid, a cosmid, a phagimid and 
the like. A total RNA or an mRNA fraction prepared from a cell or a tissue described above may also be used directly 

° n y 3 reV6rSe transcri P tase Polymerase chain reaction (hereinafter abbreviated as RT-PCR) 
[0062] Typically, a DNA encoding a receptor protein of the invention may for example be a DNA comprising the base 
sequence represented by SEQ ID NOs.2, 3 or 7 or a DNA having a base sequence capable of being hybridized under 
a high stnngent condition with the base sequence represented by SEQ ID NO.2, 3 or 7 and encoding a receptor protein 

transmit S ' milar * * ^ Pr0tei " ° f the inVenti ° n (e ' g - ; Ngand bindin 9 activit * si 9 nal data 

[0063] A DNA capable of being hybridized with the base sequence represented by SEQ ID NO 2 3 or 7 may for 
example be a DNA having about 70 % or more, preferably about 80 % or more, more preferably about 90 % or more 
and most preferably about 95 % or more of the homology with the base sequence represented by SEQ ID NO 2 3 or 7 
[0064] As evident also from Examples 1 to 3 described below, the presence of a DNA comprising a base sequence 
represented by SEQ ID NO.2, 3 or 7 suggests a genetic polymorphism, which enables an application to a diagnostic 
agent described below 

[0065] A hybridization can be performed by a method known per se or its modification, for example, a method de- 
scribed ,n Molecular Cloning, 2nd, J. Sambrook et al., Cold Spring Harbor Lab. Press (1989). When a commercial 
' S r P '° yed ' an attaCh6d instruction ma V be followed ' More preferably, a high stringent condition is employed 
[0066] Such high stringent condition may for example be one employing a sodium concentration of about 1 9 to 40 
mM, preferably about 19 to 20 mM and a temperature of about 50 to 70°C. preferably about 60 to 65°C A sodium 
concentration of about 1 9 mM combined with a temperature of about 65°C is most preferred. 
[0067] More typically, a DNA encoding a receptor protein having the amino acid sequence represented by SEQ ID 
NO.1 may be a DNA having the base sequence represented by SEQ ID NO.2 or 3, and a DNA encoding a receptor 
protein having the amino acid sequence represented by SEQ ID NO.6 may be a DNA having the base sequence 
represented by SEQ ID NO.7. 

[0068] A polynucleotide comprising a part of the base sequence of a DNA encoding a receptor protein of the invention 
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or a part of the base sequence complementary with such DNA is intended not only to comprise the DNA encoding a 
partial peptide of the invention described above but also to comprise an RNA. 

[0069] According to the invention, an antisense polynucleotide (nucleic acid) capable of inhibiting the replication or 
the expression of a G-protein coupled receptor protein gene can b designed and synthesized based on the base 
sequence data of a DNA which is cloned or encodes a determined G-protein coupled receptor protein. Such polynu- 
cleotide (nucleic acid) can be hybridized with an RNA of a G-protein coupled receptor protein gene whereby inhibiting 
the synthesis or the function of such RNA, or can interact with a G-protein coupled receptor protein-related RNA where- 
by regulating or controlling the expression of a G-protein coupled receptor protein gene. By using a polynucleotide 
complementary with a selected sequence of a G-protein coupled receptor protein-related RNA and a polynucleotide 
capable of being hybridized specifically with such G-protein coupled receptor protein-related RNA, an in vivo or in vitro 
determination or regulation of such G-protein coupled receptor protein gene (for controlling an excessive expression 
or enhancing the expression as desired) can be achieved in accordance with a method known per se. Thus, an appli- 
cation can be made to the diagnosis and the prophylaxis or the therapy for a disease related to the deficiency or the 
dysfunction of such G-protein coupled receptor protein. The expression "corresponding to" is used herein to mean a 
homology to or a complementarity with a certain sequence of a nucleotide including a gene, a base or a nucleic acid. 
The expression "corresponding to" when used here in the context of the relationship of a nucleotide, a base sequence 
and a peptide (protein) usually means an amino acid of a peptide (protein) to be derived from the nucleotide (nucleic 
acid) sequence or a sequence complementary therewith. While a 5'-end hairpin loop, a 5'-end 6 base pair repeat, a 
5'-end non-coding region, a polypeptide translation initiation codon, a protein-encoding region, an ORF translation 
initiation codon, a 3' -end non-coding region, a 3' -end palindrome region and a 3'-end hairpin loop of a G-protein 
coupled receptor protein gene can be selected as a preferred target region, any region in the G-protein coupled receptor 
protein gene can also be selected as a target region. 

[0070] The relationship between an intended nucleic acid and a polynucleotide complementary with at least a part 
of a target region, i.e., the relationship with a polynucleotide capable of being hybridized with a target can be regarded 
to be "antisense". An antisense polynucleotide may for example be a polydeoxynucleotide containing 2-deoxy-D-ribose, 
a polydeoxynucleotide containing. D-ribose, a polynucleotide of any other type which is an N-glycoside of a purine or 
pyrimidine base, any other polymer containing a non-nucleotide backbone (for example, a commercially available 
protein nucleic acid and a synthetic sequence-specific nucleic acid polymer) or any other polymer containing a special 
binding (provided that such polymer contains a nucleotide having a configuration capable of accepting a base pairing 
or a base adhesion found in a DNA or an RNA). It may be a double-stranded DNA, a single-stranded DNA, a double- 
stranded RNA, a single-stranded RNA, a DNA:RNA hybrid, a non-modified polynucleotide (or a non-modified oligonu- 
cleotide), a polynucleotide having a known modification, for example, one having a known label, a capped polynucle- 
otide, a methylated polynucleotide, a polynucleotide obtained by substituting one or more natural nucleotides with 
analogues, a polynucleotide whose intramolecular nucleotides are modified, for example, one having a non-charged 
bond (for example, methylphosphonate, phosphotriester, phosphoramidate ; carbamate), one having a charged bond 
or a sulfur-containing bond (for example, phosphorothioate, phosphorodithioate), for example, one having a side chain 
residue such as a protein (nuclease, nuclease inhibitor, toxin, antibody, signal peptide, poly-L-lysine) or a saccharide 
(for example, monosaccharide), one having an intercalating compound (for example, acridine, psoralen), one contain- 
ing a chelating compound (for example, metal, radioactive metal, boron, oxidativemetai), one containing an alkylating 
agent, one having a modified bond (for example, a-anomer nucleic acid) and the like. The terms "nucleoside", "nucle- 
otide" and "nucleic acid" employed here may include a form containing not only purine and pyrimidine bases but also 
other modified heterocyclic bases. Such modified form may contain methylated purine and pyrimidine, acytated purine 
and pyrimidine as well as other heterocyclic rings. A modified nucleoside and a modified nucleotide may be modified 
further at their saccharide moieties, for example, as a result of the substitution of one or more hydroxyl groups by 
halogens or aliphatic groups, or as a result of the conversion into a functional group such as an ether or an amine. 
[0071 ] An antisense polynucleotide (nucleic acid) of the invention is an RNA, a DNA, or a modified nucleic acid (RNA, 
DNA). Typically, such modified nucleic acid may for example be a sulfur derivative or a thiophosphate derivative of a 
nucleic acid and those which are resistant to a polynucleosideamide oroligonucteosideamide degradation, others may 
also be employed. An antisense nucleic acid of the invention can preferably be designed based on the policy described 
below. Thus, an effort is made for.the purpose of achieving a higher intracellular stability of an antisense nucleic acid, 
a higher cellular permeability of an antisense nucleic acid, a higher affinity with a target sense strand, and a lower 
toxicity, if any, of an antisense nucleic acid. 

[0072] Such modifications are reported extensively in this field, as disclosed for example in J. Kawakami et aL Pharm 
Tech Japan, Vol.8, pp.247, 1992; Vol.8, pp.395, 1992; ST. Crooke et al. ed., Antisense Research and Applications, 
CRC Press, 1993. . 

[0073] An antisense nucleic acid of the invention can be imparted with a variation or may contain a modified sac- 
charide, base or bond, and can be provided in a special form such as a liposome or a microsphere, applied to an gene 
therapy or can be given as an adduct. Such adduct may be a polycation such as a polylysine which serves to neutralize 
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the electric charge of a phosphate backbone or a hydrophobic material such as a lipid (for example, phospholipid 
cholesterol) which serves to enhance the interaction with a cell membrane and to promote the intake of a nucleic acid' 
A lipid to be added preferably is cholesterol or a derivative thereof (for example, cholesteryl chloroformate. cholic acid) 
and the like. These are capable of being attached to the 3'- or 5'-end of a nucleic acid, and can be attached via a base 
a saccharide or an intracellular nucleoside bond. Other groups may for example be a group for a capping located 
specifically at the 3'- or 5'-end of a nucleic acid, such as those intended to avoid the degradation by a nuclease such 
as exonucleases or RNases. A group for such capping may be a protective group for a hydroxy! group known in the 
art such as a glycol including polyethylene glycol and tetraethylene glycol, which are not limiting. 
[0074] The inhibitory activity of an antisense nucleic acid can be examined using a transformant of the invention an 
in vivo or in vitro gene expression system of the invention or an in vivo or in vitro translation system of a G-protein 
coupled receptor protein. Such nucleic acid can be applied to a cell by a method known per se. 
[0075] A DNA encoding a partial peptide of the invention may be any DNA containing a base sequence encoding a 
partial peptide of the invention described above. It may be a genome DNA, a genome DNA library, a cDNA derived 
from a cell or a tissue described above, a cDNA library derived from a cell or a tissue described above and a synthetic 
DNA. A vector employed to obtain a library may be a bacteriophage, a plasmid. a cosmid, a phagimid and the like An 
mRNA fraction prepared from a cell or a tissue described above may also be used directly in an amplification by a 
reverse transcnptase polymerase chain reaction (hereinafter abbreviated as RT-PCR). 

[0076] Typically, a DNA encoding a partial peptide of the invention may for example be [1 ] a DNA having a partial 
base sequence of a DNA comprising the base sequence represented by SEQ ID NOs.2, 3 or 7 or [2] a DNA having a 
partial base sequence of a DNA having a base sequence capable of being hybridized under a high stringent condition 
with the base sequence represented by SEQ ID NO.2, 3 or 7 and encoding a receptor protein having an activity sub- 
stantially similar to that of the protein of the invention (e.g., ligand binding activity, signal data transmitting activity). 
[0077] A DNA capable of being hybridized with the base sequence represented by SEQ ID NO 2 3 or 7 may for 
example be a DNA having about 70 % or more, preferably about 80 % or more, more preferably about 90 % or more 
and most preferably about 95 % or more of the homology with the base sequence represented by SEQ ID NO.2 3 or 7 
[0078] In a method for cloning a DNA which completely encodes a receptor protein or a partial peptide thereof ac- 
cording to the invention (hereinafter abbreviated as a receptor protein of the invention) a synthetic DNA primer having 
a partial base sequence of the receptor protein of the invention is employed in an amplification by a PCR ora selection 
is made by means of a hybridization of a DNA integrated into a suitable vector and labeled with a DNA fragment 
encoding a part or all of the receptor protein of the invention or with a synthetic DNA. A hybridization can be performed 
for example by a method described in Molecular Cloning, 2nd, J.Sambrook et al., Cold Spring Harbor Lab. Press 
(1 989). When a commercial library is employed, an attached instruction may be followed. 

[0079] The conversion of the base sequence of a DNA can be performed by a method known perse such as Gapped 
duplex method or Kunkel method or its modification using a known kit, such as Mutan™-G (Takara) or Mutan™-K 
35 (Takara). 

[0080] A cloned receptor protein-encoding DNA can be used directly or after a digestion with a restriction enzyme 
or an addition of a linker if desired. Such DNA may have an ATG as a translation initiation codon at its 5' terminal and 
a TAA, TGA or TAG as a translation termination codon at its 3' terminal. Such translation initiation codon or termination 
codon may be added using an appropriate synthetic DNA adapter. 

[0081] An expression vector for a receptor protein of the invention can be prepared for example by (i) cutting a desired 
DNA fragment out of a DNA encoding the receptor protein of the invention, and (ii) ligating said DNA fragment to the 
downstream of a promoter of a suitable expression vector. 

[0082] Such vector may for example be an Ecoli-derived plasmid (e.g.. pBR322, pBR325. pUC12 pUC13) a B 
subtilis-derived plasmid (e.g., pUB110, pTP5, pCI94), a yeast-derivedplasmid (e.g., pSH1 9, P SH15), abacteriophage 
such as X phage, an animal virus such as retrovirus, vaccinia virus, baculovirus and the like, as well as pA1-11 pXT1 
pRc/CMV, pRc/RSV, pcDNAI/Neo and the like. 

[0083] A promoter employed in the invention may be any promoter which is appropriate correspondingly to a host 
employed for expressing a gene.-For example, when an animal cell is employed as a host cell, those exemplified are 
SRa promoter, SV40 promoter, LTR promoter, CMV promoter, HSV-TK promoter and the like. 
[0084] Among those listed above, CMV promoter and SRa promoter are employed preferably. Those preferred for 
an Escherichia microorganism as a host cell are tip promoter, lac promoter, recA promoter, XP L promoter, Ipp promoter 
and the like, those preferred for a Bacillus microorganism as a host cell are SP01 promoter, SP02 promoter. penP 
promoter and the like, those preferred for a yeast as a host cell are PH05 promoter, PGK promoter, GAP promoter, 
ADH promoter and the like. Those preferred for an insect cell as a host cell are polyhedrin promoter, p1 0 promoter and 
55 the like. 

[0085] In addition to those described above, an expression vector containing, if desired, an enhancer, a splicing 
signal, a polyA addition signal, a selection marker, an SV40 replication origin (hereinafter sometimes abbreviated as 
SV40ori) and the like may also be employed. A selection marker may for example be a dihydrofolic acid reductase 



30 



40 



45 



50 



EP1 118 621 A1 



(hereinafter sometimes abbreviated as dhfr) gene [methotrexate (MTX) resistant], an ampiciiiin resistant gene (here- 
inafter sometimes abbreviated as AmpO, a neomycin resistant gene (hereinafter sometimes abbreviated as Neo r , G418 
resistant) and the like. Especially when a dhfr gene is employed as a selection marker using a CHO (dhfr) cell, an 
intended gene can be selected using a thymidine-fr e medium. 

[0086] A signal sequence suitable for a host cell may also be added if necessary to the N-terminal of a receptor 
protein of the invention. Those preferred for an Escherichia microorganism as a host cell are Pho A-signal sequence. 
Omp A-signal sequence and the like, those preferred for a Bacillus microorganism as a host cell are a-amylase-signal 
sequence, subtilicin-signal sequence and the like, those preferred for a yeast as a host cell are MFa-signal sequence, 
SUS2-signal sequence and the like, and those preferred for an animal cell as a host cell are insulin-signal sequence! 
a-interferon-signal sequence, an antibody molecule-signal sequence and the like. 

[0087] Using a vector comprising a DN A encoding a receptor protein of the invention thus constructed, a transformant 
can be prepared. 

[0088] A host cell may for example be an Escherichia microorganism, a Bacillus microorganism, a yeast, an insect 
cell, an insect, an animal cell and the like. 

[0089] Such Escherichia microorganism may for example be Escherichia coli K12-DH1 (Proc. Natl. Acad. Sci. USA, 
Vol. 60, 160 (1968)), JM103 (Nucleic Acids Research, Vol.9, 309 (1981)), JA221 (Journal of Molecular Biology, Vol.' 
120, 517 (1978)), HB101 (Journal of Molecular Biology, Vol.41 , 459 (1969)), C600 (Genetics, Vol.39, 440 (1954)) and 
the like. 

[0090] A Bacillus microorganism may for example be Bacillus subtilis MI114 (Gene, Vol.24, 255 (1983)), 207-21 
(Journal of Biochemistry, Vol.95, 87 (1 984)) and the like. 

[0091] A yeast may for example be Saccharomyces cerevisiae AH22 : AH22R-, NA87-11A, DKD-5D, 20B-12, 
Schizosaccharomyces pombe NCYC1913, NCYC2036, Pichia pastoris KM71 and the like. 

[0092] An insect cell, when a virus is AcNPV, may for example be an armyworm-derived cultured cell line, (Spodoptera 
frugiperda cell; Sf cell), a Trichoplusia ni mesenteron-derived MG1 cell, Trchoplusia ni egg-derived High Five™ cell, 
Mamestrabrassicae-derived cell, Estigmena acrea-derived cell and the like. A cell when a virus is BmNPV may for 
example be a silkworm-derived cultured cell line (Bombyx mori N cell; BmN cell) and the like. Such Sf cell may for 
example be an Sf9 cell (ATCC CRL1 711), an Sf21 cell (for both, see Vaughn, J.L et al., In Vivo, 13, 213-217 (1977)) 
and the like. 

[0093] An insect may for example be a larva of a silkworm (Maeda et aL, Nature, Voi.315, 592 (1985)). 

[0094] An animal cell may for example be a simian cell COS-7, V ero, a Chinese hamster ceil CHO- (hereinafter 

abbreviated as CHO cell), a dhfr gene-defect Chinese hamster cell CHO (hereinafter abbreviated as CHO (dhfr) cell), 

amouseLcell, a mouse AtT-20, a mouse myeloma cell, a rat GH3, a human FL cell and the like. 

[0095] An Escherichia. microorganism can be transformed for example by a method described in Proc. Natl. Acad. 

Sci. USA, Vol. 69, 21 1 0 (1 972), or Gene, Vol.1 7, 1 07 (1 982). A Bacillus microorganism can be transformed for example 

by a method described in Molecular and General Genetics, Vol.168, 111 (1979). 

[0096] A yeast can be transformed for example by a method described in Methods in Enzymology, Vol. 194, 182-187 
(1991), Proc. Natl. Acad. Sci. USA, Vol.75, 1929 (1978) and the tike. 

[0097] An insect cell or an insect can be transformed for example by a method described in Bio/Technology, 6, 47-55 
(1988). 

[0098] An animal cell can be transformed for example by a method described in CELL ENGINEERING EXTRA ISSUE 
No.8, NEW CELL ENGINEERING PROTOCOL, 263-267(1995) (SHU JUNSH A), Virology, VI.52, 456 (1973) and the 
like. 

[0099] As described above, a transformant which had been transformed with an expression vector comprising a DNA 
encoding a G-protein coupled receptor protein can be obtained. 

[01 00] When incubating a transformant whose host cell is an Escherichia microorganism or a Bacillus microorganism, 
a suitable culture medium employed is a liquid medium which may contain substances required for the growth of the 
relevant transformant such as carbon sources, nitrogen sources, inorganic substances and the like. A carbon source 
may for example be glucose ; dextrin, soluble starch, sucrose and the like, and a nitrogen source may for example be 
an inorganic or organic material such as an ammonium salt, a nitrate, corn steep liquor, peptone, casein, meat extract, 
soybean bran, potato extract and.Jhe like, and an inorganic substance may for example be calcium chloride, sodium 
dihydrogen phosphate, magnesium chloride and the like. A yeast, a vitamin and a growth promoting factor may also 
be added. The pH of a medium is preferably about 5 to 8. 

[0101] A preferred culture medium for incubating an Escherichia microorganism may for example be a M9 medium 
containing glucose and casamino acid (Miller, Journal of Experiments in Molecular Genetics, 431-433, Cold Spring 
Harbor Laboratory, New York (1972)). If necessary, a medium may contain an agent for facilitating the action of a 
promoter such as 3P-indolylacrylic acid. When an Escherichia microorganism is employed as a host cell, the incubation 
is performed usually at 15 to 43°C for about 3 to 24 hours, if necessary with aeration or stirring. 
[0102] When a Bacillus microorganism is employed as a host cell, the incubation is performed usually at 30 to 40°C 
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for about 6 to 24 hours, if necessary with aeration or stirring 

ElmL Z^TT* • transf0rmant whose host ce " is * V«*t. * suitable culture medium employed may for 
example be a Burkholder m.nimum medium (Bostian, K.L et aL Proc. Natl. Acad. Sci. USA. Vol 77 4505 (1 9m Z 

tL ^TT aCid " SU ^ lemented SD (Bitter, G.A. etal., Proc. Natl. Acad. Sci. U^y^^^S 

?^ ^ ho ^^ ^ ab ° Ut 5 t0 ^ inCUb3ti0n iS Perf ° rmed --lly af'o t 5 'c 

ior aDout 24 to 72 hours, if necessary with aeration or stirring. 

[0104] When incubating a transformant whose host cell is'an insect cell or an insect, a suitable culture medium 
employed may for example be Grace's insect Medium (Grace, T.C.C., Nature, 195, 788 ( 962 ^SSL^ 

abo 1 6 2 to?4 a T h • " inaCtiV ? d 10 % b ° Vine Semm - The pH of the culture ™«™ is adj^e^p t 

o eximoTe L rr 9 ; transf0 7 ant whose *°« »" * an animal cell, a suitable culture medium employed may 
a nupu J r ed ' Um su PP' emented with ab0U t5 to 20 % fetal bovine serum (Science, Vol.122 501 1 (1952) 

fnd thP Ukl Tht w ? ,? m < Proceed,n 9 s of the Society for the Biological Medicine, Vol.73, 1 (1950) 

for abou 1 \ I J* 3 V * medlUm IS Preferab ' y ab ° Ut 6 10 8 ' The incubation is P erformed usuaMy at 30 to 40'C 
for about 1 5 to 60 hours, if necessary with aeration or stirring 

Smbl^ C0UP ' ed reC6Pt0r Pr ° tein ""'*» * - — " - •» produced in a 

S!!. 08 , 1 e f acting a rece P tor P rotein of the in ^ntion from a cultured microorganism or a cultured cell the cell is 

LnS \ 3 mS r° d aftSr inCUbati ° n SUSpend6d in 3 Suitable buffer solu « 0 ". -hich is subjected to u a 
* 17T wrth ysozyme and/or a freezing and thawing cycle to destroy the cell foliowed by centrifugaSon 
or f,ltrat,on to obtain a crude oxtract of. the receptor protein. The buffer solution may contain a protein modifier such 
as urea or guanine hydrochloride or a surfactant such as Triton X-1 0 O tm. when a receptor protein is seeded into a 

tot" 

£TI Ik 6 PUrifiCati0n ° f 9 rece P tor P rdtein contained in * culture supernatant or an extract thus obtained may be 
performed by an appropriate combination of separation and purification methods known perse. Such known separation 

ti S IS Se^ST 3 r 6 ?" Utili r 9 SOlUbiHty SUCh 33 S3,tin9 ° Ut ° r Precip^ation, aZSSS 

utilizing the difference m the molecular we.ght such as dialysis, ultrafiltration, gel filtration and SDS-polyacrylamide eel 

u 

s fh?Jr. J P ^ aff ' nity h Such as affini, y Chromatography, a method utilizing the difference in the hyoYophobicity 

IS 3 * <T, t Ph f e h ' 9h PrSSSUre " qUid chromato 9^phy, a method utilizing the difference in the isoelec'ic point 
such as isoelectric focusing and the like. H 

rw?i nr? en i^'" "T^ thUS iS ,n 3 free form then il can be converted into a salt by a method known 

or Inothl L7k ' C t K ° n the C ° ntrary ' When il iS ° btained as a salt then * can be conv ^ed into a free form 
or another salt by a method known per se or its modification. 

[01 1 1 ] It is also possible that a receptor protein produced by a recombinant is treated with asuitable protein-modifvina 
enzyme before or after a purification to achieve a desired mediation or a partial removal of a polypeptSe S 2 
Sase and TeZ ' °' ch WP sin - arginylendopeptidase, protean kinase, glycosi- 

L°h.| 2 i ,i tn^K ^ Pr f ° f the inVenti0 " ° r itS S3lt thUS produced can be examined for its activity for example by a 
labeled ligand binding test or an enzyme immunoassay employing a specific antibody. 

[01 I I 13] An antibody against a receptor protein or a partial peptide of the invention or its salt may be either a polyclonal 
ant,^ 

[0114] An antibody against a receptor protein or a partial peptide of the invention or its salt (hereinafter abbreviated 

TJ^T n T Sm °1 ^ inVenti ° n) Can be pr ° dUCed USing the receptor P rotein of the invention •» an antigen by a 
known method for producing an antibody or antiserum. 

[Monoclonal antibody preparation] 

(a) Preparation of monoclonal antibody-producing cell 

[0115] A receptor protein of the invention can be administered as it is or in combination with a carrier or diluent to a 
site where the antibody can be produced in response to the administration to a mammalian animal. The administration 
may be combined with an administration of a Freund's complete adjuvant or a Freuntfs incomplete adjuvant for the 
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purpose of enhancing the antibody-producing ability. The administration is performed usually once per 2 to 6 weeks, 
2 to 10 times in total. A mammalian animal employed may for example be monkey, rabbit, dog, guinea-pig, mouse, 
rat, sheep and goat with mouse and rat being employed preferably. 

[01 1 6] For preparing a monoclonal antibody-producing cell, antigen-immunized warm-blooded animals, for example 
5 mice, are screened for an individual exhibiting an antibody titre, from which a spleen or a lymph node is extracted 2 to 
5 days after the final immunization, and an antibody-producing cell contained therein is fused with a myeloma cell, 
whereby preparing a monoclonal antibody-producing hybridoma. The antibody titre of an antiserum can be determined 
for example by reacting a labeled receptor protein described below with the antiserum followed by determining the 
activity of the label bound to an antibody. The fusion can be accomplished by a known method such as one by Kohler 
10 and Milstein (Nature, 256, 495 (1975)). A fusion promoting agent may for example be a polyethylene glycol (PEG) or 
Sendai virus, with PEG being employed preferably. 

[01 17] A myeloma cell may for example be NS-1 , P3U1 , SP2/0, with P3U1 being employed preferably. A preferred 
ratio of the antibody-producing cell count (spleen cell count) and the myeloma cell count employed is about 1 :1 to 20: 
1 , and an efficient cell fusion is accomplished by adding a PEG (preferably PEG 1 000 to PEG 6000) at a concentration 

*5 of 10 to 80 % and incubating at 20 to 40°C ) preferably 30 to 37° C ( for 1 to 10 minutes. 

[0118] While various methods are applicable in screening for a monoclonal antibody-producing hybridoma, those 
which may be exemplified are a method involving an addition of a hybridoma culture supernatant to a solid phase (e. 
g. p a microplate) on which a antigen such as. a receptor protein is adsorbed directly or in combination with a carrier 
followed by an addition of an anti-immunoglobulin labeled with a radioactive substance or with an enzyme (anti-mouse 

20 immunoglobulin antibody is employed when the cell employed in the cell fusion is a mouse cell) or protein A whereby 
detecting a monoclonal antibody bound to the solid phase, or a method involving an addition of a- hybridoma culture 
supernatant to a solid phase on which an anti-immunoglobulin antibody or protein A is absorbed followed by an addition 
of a receptor protein labeled with a radioactive substance or with an enzyme whereby detecting a monoclonal antibody 
bound to the solid phase. 

25 [0119] While a monoclonal antibody can be selected by a method known per se or its modification, a HAT (hypox- 
anthine, arninopterin, thymidine)-supplemented medium for an animal cell culture is usually employed. A medium for 
selection and breeding may be any medium capable of growing a hybridoma. For example, an RPMI 1640 medium 
supplemented with 1 to 20 %, preferably 10 to 20 % fetal bovine serum, a GIT medium (Wako Pure Chemical) sup- 
plemented with 1 to 10 % fetal bovine serum and a serum-free medium for incubating a hybridoma (SFM-101 , NISSUI 

30 SEIYAKU) may be employed. The incubation temperature is usually 20 to 40-°C, preferably about 37°C. The incubation 
time is usually 5 days to 3 weeks, preferably 1 week to 2 weeks. The incubation may be performed usually under an 
atmosphere of 5%.C0 2 gas. The antibody titre of a hybridoma incubation supernatant can be determined similarly to 
an antibody titre of an antiserum described above. 

35 (b) Purification of monoclonal antibody 

[0120] A monoclonal antibody can be separated and purified, similarly to a standard method for separating and 
purifying a polyclonal antibody, such as a method for separating and purifying an immunoglobulin [e.g., salting out, 
alcohol precipitation, isoelectric precipitation, electrophoresis, ion exchanger (e.g.. DEAE) adsorption and desorption, 
40 ultracentrifugation, gel filtration, a specific purification for collecting an antibody exclusively using an antigen-binding 
solid phase or an active adsorbent such as protein A or protein G followed by dissociating the binding to obtain the 
antibody]. 

[Polyclonal antibody preparation] . . 

45 

[0121] A polyclonal antibody of the invention can be prepared by a method known per se or its modification. For 
example, a complex of an immune antigen (antigen such as a receptor protein) with a carrier protein is produced and 
used as described above in the section of the monoclonal antibody preparation to immunize a mammalian animal, 
from which a material containing an antibody against a receptor protein of the invention is isolated and purified to obtain 
so an antibody. 

[0122] With regard to a complex of an immune antigen with a carrier protein employed for immunizing amammalian 
animal, the type of the carrier protein and the mixing ratio of the carrier and a hapten may vary provided that the 
antibody can be produced efficiently in relation to the hapten crosslinked to the carrier for the immunization, and any 
substance can be crosslinked at any ratio, and, in a typical method, about 0.1 to 20, preferably about 1 to 5 of parts 
55 by weight of bovine serum albumin, bovine thyroglobulin or keyhole limpet hemocyanin is coupled to 1 part by weight 
of a hapten. 

[0123] For coupling a hapten to a carrier, various condensing ag nt can be employed, such as glutaraldehyde or 
carbodiimide, a maleimide activated ester, an active ester reagent having a thiol group or a dithiopyridyl group. 
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(1) Determination of ligand (agonist) for G-protein coupled receptor protein of the invention 

~= 

orotl 0 th T""^- SXamPle ' SUCh tiSSUS SXtraCt ° f Ce " CUltUre -P-natant may be added to aTecel 

E5 a^r^r and fractionated whiie determining a cen -™"-» - *• «jz 

Lmnlol J y o iCa " y a J i93nd determination method °' the invention, a receptor protein or a partial peptide thereof is 
employed, or a recomb.nant receptor protein expression system is constructed and used in a recepL binding assay 
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system, whereby determining a compound (for example, peptide, protein , non-peptide compound, synthetic compound, 
fermented compound and the like) or a salt thereof having a cell stimulating activity (for example, an activity which 
promotes or suppresses arachidonic acid release, acetylcholin release., intracellular Ca 2+ release, intracellular cAMP 
production, intracellular cGMP production, inositol phosphate production, cell membrane potential variation, intracel- 
lular protein phosphorylation, c-fos activation, pH reduction and the like) as being bound to the receptor protein of the 
invention. 

[0134] A ligand determination method of the invention is characterized by a determination of the binding of a test 
substance to a receptor protein of the invention or a partial peptide thereof or the cell stimulating activity when bringing 
such receptor protein of the invention or the partial peptide thereof into contact with such test compound. 
[0135] More typically, the present invention provides: 

[1 ] a method for determining a ligand for a receptor protein of the invention or a salt thereof comprising determining 
the level of the binding of a labeled test compound to the receptor protein of the invention or the salt thereof or a 
partial peptide of the invention or a salt thereof when bringing such labeled test compound into contact with such 
protein or the salt thereof or such partial peptide or the salt thereof; 

[2]a method for determining a ligand for a receptor protein of the invention or a salt thereof comprising determining 
the level of the binding of a labeled test compound to a cell containing the receptor protein of the invention or a 
membrane fraction of such cell when bringing such labeled test compound into contact with such cell or such 
membrane fraction; 

[3] a method for determining a ligand for a receptor protein of the invention comprising determining the level of the 
binding of a labeled test compound to the receptor protein expressed on a cell membrane by incubating a trans- 
formant containing a DNA encoding the receptor protein of the invention when bringing such labeled test compound 
into contact with such receptor protein or a salt thereof; 

[4]a method for determining a ligand for a receptor protein of the invention or a salt thereof comprising determining 
a receptor protein-mediated cell stimulating activity (for example, an activity which promotes or suppresses ara- 
chidonic acid release, acetylcholin release, intracellular Ca 2+ release, intracellular cAMP production, intracellular 
cGMP production, inositol phosphate production, cell membrane potential variation, intracellular protein phospho- 
rylation, c-fos activation, pH reduction and the like) when bringing a labeled test compound into contact with a cell 
containing the receptor protein of the invention; and, 

[5] a method for determining a ligand for a receptor protein of the invention or a salt thereof comprising determining 
a receptor protein-mediated cell stimulating activity (for example, an activity which promotes or suppresses ara- 
chidonic acid release, acetylcholin release, intracellular Ca 2+ release, intracellular cAMP production, intracellular 
cGMP production, inositol phosphate production, cell membrane potential variation, intracellular protein phospho- 
rylation, c-fos activation, pH reduction and the like) when bringing a labeled test compound into contact with a 
receptor protein expressed on a cell membrane by incubating a transformant containing a DNA encoding the 
receptor protein of the invention. 

[0136] It is preferred particularly to perform the tests [1] to [3] described above to ensure the binding of a test com- 
pound to a receptor protein of the invention prior to performing the tests [4] to [5] described above. 
[01 37] While a receptor protein employed primarily in a method for determining a ligand may be any of the receptor 
proteins of the invention or those containing a partial peptide of the invention described above, a receptor protein 
expressed in a large amount using an animal cell is suitable. 

[0138] In order to produce a receptor protein of the invention, an expression method described above may be em- 
ployed, and it is preferred to express a DNA encoding such receptor protein in a mammalian cell or an insect cell. 
While a complementary DNA is employed usually as a DNA fragment encoding a target protein moiety, it is not limiting. 
For example, a gene fragment or a synthetic DNA may also be employed. For the purpose of introducing a DNA 
fragment encoding a receptor protein of the invention into an animal host cell to effect a highly efficient expression, it 
is preferred to integrate such DNA fragment into the downstream of a polyhedron promoter of a nuclear polyhidrosis 
virus (NPV) classified as a baculovirus whose host is an insect, an SV 40-derived promoter, a retrovirus promoter, a 
metallothioneine promoter, a human heat shock promoter, a cytomegalovirus promoter, an SRa promoter and the like. 
An expressed receptor can be examined for its quantity or quality by a method known per se. For example, a method 
known in a literature (Nambi, P. et al., J. Biol. Chem. ; Vo. 267, p. 19555 to 19559, 1992) may be employed. 
[0139] Accordingly, in a method for determining a ligand of the invention, those containing a receptor protein of the 
invention or a partial peptide or a salt thereof may be a receptor protein or a partial peptide or a salt thereof which was 
purified by a method known per s or a cell containing such receptor protein or a cell membrane fraction obtained 
therefrom. 

[0140] When a cell containing a receptor protein of the invention is employed in a method for determining a ligand 
of the invention, this cell may be immobilized by glutaraldehyde or formalin. Such immobilization can be effected by a 



20 



25 



30 



17 



EP1 118 621 A1 

method known per se 

about 1 minute to 10minutes)to obtain a supernatant, which is then centnSa 4he7 P eed nSK^SS 
H a USUa,yf ° r 30 minUt6S 10 2 h ° UrS t0 ° btain 3 Pe " et ^tou^a.amUmneS2KiZ^e4S! 

EblvS ° f ? reC ; ePt0r Pr0t6in 3 Ce " C ° ntaining SUOh rece P tor P rotein ° r a membrane fraction thereof is 
preferably 1 CP to 1 0* molecules per cell, more preferably 1 o* to 1 0? molecules. A higher expression leads to a htahlr 
ligand binding activity (specific activity) per membrane fraction, whereby a.lowing Jo^S^^s^SZ 
sys*m to be established but also a large amount of a sample to be defined in an identical lot 9 
[01 44 For performing the methods (1 ) to (3) described above for determining a ligand for a receptor protein of the 
nvention or a sa thereof a suable receptor protein fraction and a labeled test compound are rq red 
[01 45] A receptor protein fraction is preferably a natural receptor protein fraction or a recombinant receptor fraction 
having an act,vrty which is equivalent to that of the natural one. The expression "activity J^wl^X^ 
here means an equivalent ligand binding activity or signal data transmission activity. P V 

[0146] A labeled test compound may for example be r3Hl- nssii. ruci- or r35ci i ah «i«H • u • 

PACAP, secretin, glucagon, calcrtonin, adrenomedulin, somatostatin, GHRH CRF ACTH GRP PTH v.p L ° ' 
pept.de), eucotnene, pancreastatin, prostag.andine, thromboxane, adenosine, adrenaline a and B^e^kineTr 
TRA^^ andthe a |' ik T 0P H GR ° Y * NAP " 2 ' ^ ^ ' P1 °' GCP * MCP ^ HC14, 

0147! w* i endosenne, enterogastrin, histamine, neurotensin, TRH, pancreatic polypeptide or galanin 
h!™t JTu \ P T'" 9 9 meth ° d f ° r determinin 9 a 'isand for a receptor protein of the invention or a slit 
E IT t m ?TT reC9Pt0r Pr ° tein ° f the invention or a membrane Action of the cell is suspended in a 
buffer suitable for the determination method to prepare a receptor standard. Such buffer may for Lamofe be a buff^ 

IT d ° eS .?°V. nl ; ibit f the biPdin9 b6tWeen 3 ' i9and and the ^ceptor protein, such as a K^XSli^ 
tl^t L J , T ^AO-ATLAS), digrtonm, deoxycholate and the like or various proteins such as bovine serum 

T IT ^ 9 bS 8dded t0 3 bUffer 10 additi0n ' for the P ur P° se ° f suppressing the cleavage exceptor 

or a ligand by a protease, a protease inhibitor such as PMSF, leupeptine, E-64 (PEPTIDE KENKYUSHoV and Trio 
statin may also be added. In a 0.01 ml to 1 0 ml of a solution of the receptor described above a certS ^u^OOO 

The f ) ri 9 T ° n tUbS COnta,nin9 3 lar9e 6XCeSS ° f the non -' abeled test com P° u " d ™v also be proved 

The reaction is performed at a temperature of about 0'C to 50»C, preferably about 4«C to 37«C for a period 0? ^^ 

m^^^j;T rabty abou ' 30 minutes to 3 hours - After the ™«™< the 

filter such as a glass fiber filter paper and washed with an appropriate volume of the same buffer and then the radio 
ac -v,ty remaining on the glass fiber filter paper is determined by a liquid scintillation counter 0 a gamm Mourner A 
e compound whose count (B-NSB) obtained by subtracting the non-specific binding (NSB) level fron uhe tota, bi d rnS 

0 481 Tn oTd.: ° T SS, l Cled 35 3 H9and (a90niSl) f0r lhe reCS P l0r P r0te ' n of tha invention a s f there 
[0148] In order to perform the methods [4] to [5] described above for determining a ligand for a receptor protein of 
the invent or . salt thereof , such receptor protein . mediated ce)| sX & J ^^^^^^ 

promotes or suppresses arachidonic acid release, acetylcholin release, intracellular ci + release intracelluir oAMP 

Z T D T;:TT\f MP P ;° dUCti0n ' in0Sit °' Ph ° SPhate Pr0dUCti0n ' Ce " membrane P° tential varSn t^e" 
ho a ^2"' ° ' °^ S aC ! Vati ° n ' PH rGdUCti0n and thC Hke ) can be determined b V a ^own method or 

Z JninT , IT 3 ' t yP,Ca " y ' 3 ° e " C ° ntaining 3 reCSpt0r pr0,ein is incubated in a multi-well plate. For 
1 ril Z? It th !, med :" m 18 re P |aced with a ^h medium or an appropriate buffer which is non-toxic to the 

Ts ecovered t C HT h P ° U h S f "1 * ^ ^ and then the ce " is e * racted « th * supernatant 

wh ch isTn inn f P n aC <T ^ " quantm,d by * re ' evant method men the P roducti ° n of a substance 
de^JL . , ^ l TT"* ^ arachidonfc acid ) «• difficult to be assayed due to any 

degrading enzyme contained in the cell, an inhibitor of such degrading enzyme may be added to perform the assay 
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Another activity such as a cAMP production inhibiting activity can be detected as a production inhibiting effect in a cell 
whose basal production has been increased using forskolin and the like. 

[0149] A kit of the invention for determining a ligand which binds to a receptor protein of the invention or a salt thereof 
comprises the receptor protein of the invention or a salt thereof, a partial peptid of the invention or a salt thereof, a 
cell containing the receptor protein of the invention or a membrane fraction of a cell containing the receptor protein of 
the invention. 

[0150] A kit of the invention for determining a ligand may for example be one of those listed below. 

1 . Ligand determination reagents 
[1] Assay buffer and washing buffer 

[0151] Hanks* Balanced Salt Solution (Gibco) supplemented with 0.05 % bovine serum albumin (Sigma). 

[0152] The buffer is sterilized by filtering through a filter whose pore size is 0.45 u,m and stored at 4°C or prepared 

just before use. 

[2] G-protein coupled receptor protein standard 

[0153] A CHO cell expressing a receptor protein or the invention is subjected to a subculture in a 12-well plale at the 
density of 5 x 1 0 5 cells/well and incubated at 37° C under 5% C0 2 and 95 % air for 2 days. 

[3] Labeled test compound 

[0154] A commercially available pH)-, [ 125 l]-, [ 1 *C]- or[ 35 S]-labelcd compound or an appropriately labeled compound. 
[0155] A compound in an aqueous solution is stored at 4° C or -20°G and diluted at 1 |±M with an assay buffer just 
before use. A water-insoluble test compound is dissolved in dimethylformamide, DMSO, methanol and the like. 

[4] Non-labeled test compound 

[0156] The compound identical to the labeled compound is prepared at a concentration higher by 100 to 1000 times. 

2. Assay 
[0157] 

[1] An inventive receptor protein-expressing CHO ceil which has been incubated in a 12-weil tissue culture plate 
is washed twice with 1 ml of an assay buffer and each 490 u.l of the assay buffer is added to each well. 
[2] 5 uJ of a labeled test compound was added and allowed to react at room temperature for 1 hour. 5 pj of a non- 
labeled test compound is also added for measuring the non-specific binding. 

[3] The reaction mixture is removed and the cell is washed three times with 1 ml of the washing buffer. The labeled 
test compound bound to the cell is dissolved by 0.2 N NaOH-1% SDS, and mixed with 4 ml of a liquid scintillator 
A (Wako Pure Chemical). 

I4J Using a liquid scintillation counter (Beckman), the radioactivity is determined. 

[0158] A ligand capable of being bound to a receptor protein of the invention or a salt thereof may for example be a 
substance existing specifically in brain, pituitary and pancreas, such as angiotensin, bonbesin, cannabinoid, chole- 
cystokinin, gluLarnin, serotonin, melatonin, neuropeptide Y, opioid, purine, vasopressin, oxytocin, PACAP, secretin, 
glucagon, calcitonin, adrenomeduiin, somatostatin, GHRH, CRR ACTH, GRP, PTH, VIP (vasoactive intestinal and 
related polypeptide), somatostatin, dopamine, motilin, amylin, bradykinin, CGRP (calcitonin gene-related peptide), leu- 
cotriene, pancreastatin, prostaglapdine, thromboxane, adenosine, adrenaline, a and p-chemokine (for example, IL-8, 
GROct, GROp, GROy, NAP-2, ENA-78, PF4 f IP10 : GCP-2, MCP-1 , HC14, MCP-3, I-309, MIP1a, MIP-1p, RANTES 
and the like), endoscrine, enterogastrin, histamine, neurotensin, TRH, pancreatic polypeptide, galanin and the like. 
(2) Preventing and/or treating agent against disease related to dysfunction of G-protein coupled receptor protein of the 
invention - 

[0159] Once a ligand for a receptor protein of the invention has been characterized in the method (1) described 
above, it becomes possible to use [1 ] the receptor protein of the invention or [2] a DNA encoding this receptor protein 
as a pharmaceutical for preventing and/or treating a disease related to the dysfunction of the receptor protein of the 
invention in accordance with a function which the ligand has. 
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[01 60] For example, in a patient whose ligand is not allowed to exert a physiological effect due to an in vivo reduction 

t^lTrT ° f inVenti ° n (a PatiePt haVi " 9 3 d6f idenc * of the ^protein), the n vivo e eZ p 0 , e 
inthispatientcanbeincreasedtoallowtheligandtoexerttheerfectsufficiPntivhwMi a H m i„- «■ ■ u ecepior proIein 
of the invention to the patient to supplement the recapt 
receptor protein of the invention to the Patient to effect'an « 

nto 1 P I T n Mr"" 0 " int ° 3 tar9et Ce " Wh6re the protein is expres ** flowed b mplalg t 

nto the patient. Thus, a DNA encoding a receptor protein of the invention is useful as a safe phaZceuS lowt 

ox,c,ty for preventing and/or treating a disease related to.the dysfunction of the receptor proTein of™ nven on 

KL Jaq h SC k P 01 inVenti ° n haS 3 h ° m0l °9y 0f about 30% - at th e taiel of the amino add se uence 

w th MAS which ,s one of G- P rotein coupled receptor proteins. Since it was reported that a change in he centra? eTous 

St" th U H S ^ mCreaSed r ^ ° bSe,Ved in 3n MAS 9 ene defect [J-B.C 273 (No^SESS 
(1 998)] the MAS gene . cons.dered to play some role in the expression of the central nervous functions Accord inql 

JZS? Pr0te r f T nti ° n h3Vin9 8 h0m ° l0gy With the MAS is usefu » in Panting ano7oSn^22. 
related to an msuffioency of the central nervous functions (psychosis such as anxiety, schizophrenia man Xressfve 
dement., retardat.on and dyskinesia). Also since it was reported that the expression of a rat MAS^ene wastncreased 

to the central nervous system once after being matured [FEBS Lett. 357:27-32 (1 995)], an important role in the eel 
growth, the acquisition of functions and the reproduction Is also suggested. Accordingly, a rece'o p t n of ^ 
.nvent.on having a homology with the MAS is useful in preventing and/or treating respiratory, circulatory digestive 
hepatic/bihary/pancreatic and endocrinal diseases. any, »t.u.diory, aigesuve, 

l *TL h hen t »f T Q T Pr ° tein ° f the inVenti ° n iS USed 35 a preven,in 9 and/or treati "9 agent as discussed above 
a standard method can be employed to obtain a dosage form ^ussea aoove, 

^J^Sl^^' T\ & DNA r COdin9 8 reCept ° r Pr ° tein 0f the invention (hereinafter sometimes abbre- 
viated as a DNA.of the invention) ,s used as a preventing and/or treating agent described above, the DNA of the 
mvent.on can be adm.mstered directly as it is or after an insertion into a suitable vector such as a ret ovirus vecto an 
adenov.rus vec or, an adenovirus-associated virus vector and the like by a standard method. A DNA of the inventio 

aun or C TT ' h" \° 7 " 'T^™ M ^ *^ for pro ™ting ingestion, us!ng a ge e 

gun or a catheter such as a hydrogel catheter. y 9 

Zltl F ° r eXamp ' e ' t1] 3 rece P t °'"P'-otein of the invention or[2] a DNA encodingsuch receptor protein may be given 
for I t ° P T " SU9ar - COated tablet ' capsu,e ' e,ix * microcapsule and the like, or parenteral* as a formuE 
fo injection such as an aseptic solution orsuspension in Water or a pharmacologically acceptable liquid For elmpTe 

o ote n r 3 Tnr" H Pr ° I" 6 ' ? " 1 3 reCePt ° r Pr ° tein ° f the invention or P) a DNA -coding such recW 
the r^„, h P r °f f aCC6Ptable C3rrier ' f ' aVOr ' 6XCipient ' vehicle ' Preservative stabilizer, binder and 
the I ke ,n a unit dosage form which ,s acceptable generally in pharmaceutical practice. The amount of an active inqre 
dient in such formulation should be adjusted to achieve a suitable dose within a specified range 9 

™!n Ir.h" ^ * incor P orated into a tabl * ° r a capsule may for example be a binder such as gelatin 

corn starch tragacanth, gum arabic and the like, an excipient such as crystalline cellulose, an expander such as corn 

Ts^ltT^r^T^ lik6; 3 ' UbricantSuch as stearate, a sweetener such'as sue ose lac^e 

Z™T»rT' , 7 T 38 peppermmt ' oil of G^ultheria ovatifolia spp., cherry and the like. When a uni dosage 
An alttT ', a t qU f Camer SUCh 35 3fat may fUrther be ^^rated in addition to the materials described above 

Ssso utiln lr7 ' ' n, f 66 PrePar6d in aCC ° rdanCe With ordina * Pharmaceutical practice such as a 

resolution or a suspension of an act.ve ingredient, a naturally-occurring vegetable oil such as sesame oil and palm 

islll" , t 6 SUCh 33 Water f ° r injeCti0n ' An aqUS0US NqUid f0r in j ection ma V for examp 'e ^ physiologica saline a" 
LnTh' ,1 T- T ta T 9 ' UC0Se ° r ° ther 3UXi,iary agentS (f0r examp,e ' D-sorbitol D-manniL, sodium chloride 

riss^rin may > used j ? combination with a suitabie soiubiiizer such as an aic ° h °' ^ 

so™ 'Hon t . w : 9lyC0 ' P0 'y ethylene 9^- a "on-ionic surfactant (for example polysorbate 

a solubS'r s 2cJ h™' I T"^ T Se5am6 °" 3nd S ° ybean ° M ' Whi ° h ™* be USed in COmb ' na l ion wilh 
a soiubiiizer such as benzyl benzoate, benzyl alcohol and the like 

ilZT h P m P •! t aC6tate bUff6r) ' 3 pain - ameli °rating agent (for example, benzalkonium chlo'de, 

procame hydrochlonde), a stabilizer (for example, human serum albumin, polyethylene glycol), a preservative (for 
example, benzyl alcohol, phenol), an antioxidant. A formulation for injection thus prepared is then filled usually in a 

suitable ampoule. 

[0167] Since a formulation thus obtained is safe and low in toxicity, it can be administered to a human ora mammalian 
animal ( for example, rat, rabbit, sheep, swine, cattle, cat, dog, monkey and the like) 

£? t 8 i 3 reC6Pt0r Pf0tein ° f thS inVenti ° n may be given at a dose wnich varies depending on the patient to be 

treated, the target organ, the condition of the patient and the administration route, it can be given orally to an adult (60 
kg) usually at a daily dose of about 0.1 mg to 100 mg, preferably about 1 .0 to 50 mg, more preferably about 1 0 to 20 
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mg. When it is given parenterally, the single dose may vary depending on the patient to be treated ; the target organ, 
the condition of the patient and the administration route, and may for example be given as a formulation for injection 
to an adult (60 kg) usually at a daily dose of about 0.01 mg to 30 mg, preferably about 0.1 to 20 mg : more preferably 
about 0.1 to 1 0 mg, which is given advantageously by an intravenous injection. Also in other animals, a dose calculated 
for a 60 kg body weight may be administered. 

[0169] While a DNA of the invention may be given at a dose which varies depending on the patient to be treated, 
the target organ, the condition of the patient and the administration route, it can be given orally to an adult (60 kg) 
usually at a daily dose of about 0.1 mg to 1 00 mg, preferably about 1 .0 to 50 mg ; more preferably about 1 .0 to 20 mg. 
When it is given parenterally, the single dose may vary depending on the patient to be treated, the target organ, the 
condition of the patient and the administration route, and may for example be given as a formulation for injection to an 
adult (60 kg) usually at a daily dose of about 0.01 mg to 30 mg, preferably about 0.1 to 20 mg, more preferably about 
0. 1 to 10 mg, which is given advantageously by an intravenous injection. Also in other animals, a dose calculated for 
a 60 kg body weight may be administered.. 

(3) Gene diagnostic agent 

[0170] Since a DNA of the invention, when used as a probe, can detect an abnormality (gene abnormality) in a DNA 
or an mRNA encoding a receptor protein or its partial peptide of the invention in a human or a mammalian animal (for 
example, rat, rabbit, sheep, swine, cattle, cat, dog, monkey and the like), it is useful in a gene diagnosis of an impairment, 
a mutation or a reduced expression of such DNA or mRNA as well as an increase in or an increased expression of 
such DNA or mRNA. 

[01 71 ] A gene diagnosis employing a DNA of the invention can be performed for example by a northern hybridization 
known perse or a PCR-SSCP method (Genomics, Vol.5, p874-879 (1989)) or a method described in Proceedings of 
the National Academy of Sciences of USA, Vol.86, p2766-2770 (1989). 

(4) Method for screening compound capable of altering expression level of receptor protein of the invention or a partial 
peptide thereof 

[0172] A DNA of the invention, when used as a probe, can be applied to a screening for a compound which alters 
the expression level of a receptor protein of the invention or a partial peptide thereof. 

[0173] Thus, the invention provides a method for screening for a compound which alters the expression level of a 
receptor protein of the invention or a partial peptide thereof, for example, by determining the level of an mRNA of the 
receptor protein of the invention or the partial peptide thereof contained in (i) [1] blood, [2] a certain organ and \3] a 
tissue or a cell isolated from an organ of a non-human mammal or in (ii) a transformant. 

[0174] Typically, the level of an mRNA of a receptor protein of the invention or a partial peptide thereof is determined 
as follows. 

(i) A normal or a disease-bearing non-human mammalian model animal (for example, mouse, rat, rabbit, sheep, 
swine, cattle, cat, dog, monkey and the like, more specifically, dementia rat, obesity mouse, arteriosclerosis rabbit, 
bile cancer mouse and the like) is treated with an agent (for example, anti-dementia agent, hypotensive agent, 
anti-cancer agent, anti-obesity agent and the like) or subjected to a mechanical stress (for example, flooding stress, 
electric shock, dark/light cycle, low temperature and the like), and after a certain time period, blood, a certain organ 
(for example, brain, liver, kidney and the like) or a tissue isolated from an organ or a ceil is collected. 

The mRNA contained in a receptor protein of the invention or a partial peptide thereof contained in a cell 
collected as described above can be quantified by extracting the mRNA from the cell by a standard method followed 
for example by TacManPCR, or can be analyzed by a northern blotting using a means known per se. 

(ii) A transformant which expresses a receptor protein of the invention or a partial peptide thereof is prepared 
according to the method described above and a mRNA of the receptor protein of the invention or the partial peptide 
thereof contained in this transformant can be quantified and similarly analyzed. 

A screening for a compound altering the expression ievel of a receptor protein of the invention or a partial 
peptide thereof can be accomplished by: 

(i) administering to a normal or disease-bearing non-human mammalian mod I animal a test compound at a 
certain time point before (30 minutes to 24 hours, preferably 30 minutes to 12 hours, more preferably 1 hour 
to 6 hours before) or after (30 minutes to 3 days, preferably 1 hour to 2 days, more preferably 1 hour to 24 
hours after) the exposure to a medication or a mechanical stress, or simultaneously with a medication or a 
mechanical stress, followed by quantifying and analyzing a mRNA of th rec ptor protein of the invention or 
the partial peptide thereof contained in a cell at a certain time point after (30 minutes to 3 days, preferably 1 
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hour to 2 days.more preferably 1 hour to 24 hours after) the administration- 

(ii) adding a test compound to a culture medium in which a transformant-is incubated by a standard method 
followed by quantifying and analyzing a mRNA of the receptor protein of the invention or the partial peptide 
thereof contained ,n the transformant at a certain time point after (1 day to 7 days, preferably 1 day to 3 days 
more preferably 2 days to 3 days after) initiation of the incubation. y^oudys, 

A compound or a salt thereof obtained by a screening method of the invention is a compound having an ability 
of altering the expression level of a receptor protein of the invention or a partial peptide thereof, and typically it I 
(a) a compound which enhances a G-protein coupled receptor protein-mediated cell stimulating activity (for ex- 
ample, an activity which promotes or suppresses arachidonic acid release, acetylcholin release, intracellular Ca* + 
release, intracellular cAMP production, intracellular cGMP production, inositol phosphate production cell mem- 
brane potent.al variation, intracellular protein phosphorylation, c-fos activation, pH reduction and the'like) by in- 
creasing the expression level of a receptor protein of the invention or a partial peptide thereof, and (b) a compound 
which suppresses such cell stimulating activity by reducing the expression level of a receptor protein of the invention 
or a partial peptide thereof. 

[01 75] Such compound may for example be a peptide, a protein, a non-peptide compound, a synthetic compound 
a fermented compound and the like, which may be novel compounds or known compounds 

[01 1 76] A compound enhancing such cell stimulating activity is useful as a safe and pharmaceutical low in toxicity for 
enhancing a physiological activity of a receptor protein of the invention. 

[01 77] A compound suppressing such cell stimulating activity is useful as a safe and pharmaceutical low in toxicity 
tor reducing the physiological activity of a receptor protein of the invention 

[01 78] When a compound or a salt thereof obtained by a screening method of the invention is used in a pharmaceu- 
tical composition, a standard procedure may be followed. For example, similarly to a pharmaceutical containing a 
receptor protein of the invention, a dosage form such as tablet, capsule, elixir, microcapsule, aseptic solution or sus- 
pension can be formulated. 

[0179] Since a formulation thus obtained is safe and low in toxicity, it can be administered to a human ora mammalian 
animal (for example, rat, rabbit, sheep, swine, cattle, cat, dog, monkey and the like) 

[0180] While such compound may be given at a dose which varies depending on the patient to be treated the target 
organ the condition of the patient and the administration route, it can be given orally to an adult (60 kg) usually at a 
daily dose of about 0.1 mg to 1 00 mg, preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 mg When it is 
given parenterally, the single dose may vary depending on the patient to be treated, the target organ, the condition of 
the pat.ent and the administration route, and may for example be given as a formulation for injection to an adult (60 
kg) usually at a daily dose of about 0.01 mg to 30 mg, preferably about 0.1 to 20 mg, more preferably about 0 1 to 10 
mg which is given advantageously by an intravenous injection. Also in other animals, a dose calculated for a 60 kq 
body weight may be administered. y 

(5) Preventing and/or treating agent against various diseases containing compound capable of altering expression 
level of a receptor protein of the invention or a partial peptide thereof 

[0181] As described above, a receptor protein of the invention is considered to play some important in vivo role for 
example in central nervous function. Accordingly, a compound altering the expression level of a receptor protein of the 
invention or a partial peptide thereof can be used as a preventing and/or treating agent against a disease related to 
the dysfunction of the receptor protein of the invention. 

[01 82] When such compound is used as a preventing and/or treating agent against a disease related to the dysfunc- 
tion of a receptor protein of the invention, a standard formulation procedure may be followed. 
[0183] For example, such compound may be given orally as an optionally sugar-coaled tablet, capsule elixir micro- 
capsule and the like, or parenterally as a formulation for injection such as an aseptic solution or suspension in water 
or pharmacologically acceptable liquid. For example, such formulation can be produced by mixing the compound with 
a known physiologically acceptable carrier, flavor, excipient, vehicle, preservative, stabilizer, binder and the like in a 
unit dosage form which is acceptable generally in pharmaceutical practice. The amount of an active ingredient in such 
formulation should be adjusted to achieve a suitable dose within a specified range. 

[01 84] An additive which may be incorporated into a tablet or a capsule may for example be a binder such as gelatin 
corn starch, tragacanth, gum arable and the like, an excipient such as crystalline cellulose, an expander such as corn 
starch, gelatin, alginic acid and the like, a lubricant such as magnesium stearate. a sweetener such as sucrose lactose 
orsacchann, a flavor such as peppermint, oil of Geultheria ovatifolia spp., cherry and the like When a unit dosage 
form is a capsule, a liquid carrier such as a fat may further be incorporated in addition to the materials described above 
An aseptic formulation for injection can be prepared in accordance with ordinary pharmaceutical practice such as a 
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dissolution or a suspension of an active ingredient, a naturally-occurring vegetable oil such as sesame oil and palm 
oil in a vehicle such as water for injection. An aqueous liquid for injection may for example be physiological saline, an 
isotonic solution containing glucose or other auxiliary agents (for example.. D-sorbitoL D-mannitol, sodium chloride) 
and the like, which may be used in combination with a suitable solubilizer such as an alcohol (for example, ethanoi) t 
a polyalcohol (for example, propylene glycol, polyethylene glycol), a non-ionic surfactant (for example, polysorbate 
80™, HCO-50) . An oily liquid may for example be sesame oil and soybean oil, which may be used in combination with 
a solubilizer such as benzyl benzoate, benzyl alcohol and the like. 

[0185] In addition, a preventing and/or treating agent described above may be supplemented also with a buffer agent 
(for example, phosphate buffer, sodium acetate buffer), a pain-ameliorating agent (for example, benzalkonium chloride, 
procaine hydrochloride), a stabilizer (for example, human serum albumin, polyethylene glycol), a preservative (for 
example, benzyl alcohol, phenol), an antioxidant. A formulation for injection thus prepared is then filled usually in a 
suitable ampoule. 

[0186] Since a formulation thus obtained is safe and low in toxicity, it can be administered to a human or a mammalian 
animal (for example, rat, rabbit, sheep, swine, cattle, cat, dog, monkey and the like). 

[0187] While such compound or a salt there of may be given at a dose which varies depending on the patient to be 
treated, the target organ, the condition of the patient and the administration route, it can be given orally to an adult (60 
kg) usually at a daily dose of about 0.1 mg to 100 mg, preferably about 1 .0 to 50 mg, more preferably about 1.0 to 20 
mg. When it is given parenterally, the single dose may vary depending on the patient to be treated, the target organ, 
the condition of the patient and the administration route, and may for example be given as a formulation for injection 
to an adult (60 kg) usually at a daily dose of about 0.01 mg to 30 mg, preferably about 0.1 to 20 mg : more preferably 
about 0.1 to 1 0 mg, which is given advantageously by an intravenous injection. Also in other animals, a dose calculated 
for a 60 kg body weight may be administered. 

(6) Method for quantifying ligand for G-protein coupled receptor protein of the invention 

[0188] Since a receptor protein of the invention has a binding affinity to a ligand, it can quantify an in vivo ligand 
concentration at a high sensitivity. 

[0189] A quantification method of the invention can be employed for example in combination with a competitive 
method. Thus, a sample is brought into contact with a receptor of the invention and the like to determine the concen- 
tration of a ligand in the sample. Typically, a method described in literatures [1] and [2] shown below or an analogous 
method may be employed. 

[1] Ed. by H. Irie, "Radioimmunoassay", (KODANSHA, 1974) 

[2] Ed. by H. Irie, "Radioimmunoassay, 2nd Vol.", (KODANSHA, 1979) 

(7) Method for screening a compound (agonist, antagonist) capable of altering binding affinity between G-protein 
coupled receptor protein of the invention and ligand 

[01 90] By using a receptor protein and the like of the invention, or by constructing an expression system of a recom- 
binant receptor protein followed by employing a receptor binding assay system employing this expression system, a 
compound altering the binding affinity between a ligand and the receptor protein of the invention and the like (for 
example, peptide : protein, non-peptide compound, synthetic compound, fermented compound and the like) a salt there- 
of can efficiently be screened for. 

[01 91 ] Such compound includes (a) a compound having a G-protein coupled receptor-mediated cell stimulating ac- 
tivity (for example, an activity which promotes or suppresses arachidonic acid release, acetylcholin release, intracellular 
Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol phosphate production, cell mem- 
brane potential variation, intracellular prolein phosphorylation, c-fos activalion, pH reduction and the like) (so-called 
agonist for a receptor protein oUhe invention), (b) a compound having no such cell stimulating activity (so-called 
antagonist for a receptor protein of the invention), (c) a compound enhancing the binding affinity between a ligand and 
a G-protein coupled receptor protein of the invention, or (d) a compound reducing the binding affinity between a ligand 
and a G-protein coupled receptor protein of the invention (it is preferred to screen for a compound defined as (a) by a 
ligand determination method described above). 

[0192] Thus, the invention provides a method for screening a compound or a salt thereof capable of altering the 
binding affinity between a ligand and a receptor protein of the invention or a partial peptide or a saft thereof comprising 
a comparison between (i) a contact of a receptor protein of the invention or a partial peptide thereof or a salt thereof 
with the ligand and (ii) a contact of the receptor protein of the invention or the partial peptide thereof or a salt thereof 
with the ligand and a test compound. 

[0193] A screening method of the invention is characterized by a determination of and a comparison between the 
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levels of the binding of a ligand to such receptor protein and the cell stimulating activities upon a case (i) and upon a 
case (II). 

[0194] More typically, the invention provides: 

[1 l a method for screening a compound or a salt thereof capable of altering the binding affinity between a liqand 
and a receptor protein and the like of the invention comprising a determination of and a comparison between the 
evels of the binding of a labeled ligand to the receptor protein of the invention and the like upon a contact of the 
labeled ligand with the receptor protein of the invention and the like and upon a contact of the labeled ligand and 
a test compound with the receptor protein of the invention and the like; 

[2] a method for screening a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a receptor prote.n and the like of the invention comprising a determination of and a comparison between the 
levels of the binding of a labeled ligand to a cell or a membrane fraction thereof comprising the receptor protein 
of the invention and the like upon a contact of the labeled ligand with said cell or the membrane fraction thereof 
and upon a contact of the labeled ligand and a test substance with said cell or the membrane fraction thereof 
[3] a method for screening a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a receptor protein and the like of the invention comprising a determination of and a comparison between the 
levels of the binding of a labeled ligand to the receptor protein and the like expressed on the cell membrane by 
incubating a transformant containing a DNA of the invention upon a contact of the labeled ligand with such receptor 
protein and the like and upon a contact of the labeled ligand and a test substance with such receptor protein- 
[4] a method for screening a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a receptor protein and the like of the invention comprising a determination of and a comparison between a 
receptor-mediated cell stimulating activities (for example, an activity which promotes or suppresses arachidonic 
acid release, acetylcholin release, intracellular Ca2+ release, intracellular cAMP production, intracellular cGMP 
production, inositol phosphate production, cell membrane potential variation, intracellular protein phosphorylation 
c-fos activation, pH reduction and the like) upon a contact of a compound activating the receptor protein and the 
like (for example, a ligand for the receptor protein of the invention) with a cell comprising the receptor protein and 
the like and upon a contact of a compound activating the receptor protein and the like and a test compound with 
the cell comprising the receptor protein and the like; and, 

[5] a method for screening a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a receptor protein and the like of the invention comprising a determination of and a comparison between a 
receptor-mediated cell stimulating activity (for example, an activity which promotes or suppresses arachidonic acid 
release, acetylcholin release, intracellular Ca*+ release, intracellular cAMP production, intracellular cGMP produc- 
tion, inositol phosphate production, cell membrane potential variation, intracellular protein phosphorylation, c-fos 
activation, pH reduction and the like) upon a contact of a compound activating the receptor protein and the like 
(for example, a ligand forthe receptor protein of the invention) with the receptor protein and the like expressed on 
the cell membrane by incubating a transformant containing a DNA of the invention and upon a contact of the 
compound activating the receptor protein and the like and a test compound with the receptor protein and the like 
expressed on the cell membrane by incubating a transformant containing a DNA of the invention. 

[0195] In the days when a receptor protein and the like of the invention was not available, screening for a G-protein 
coupled receptor agonist or antagonist involved the use of a G-protein coupled receptor protein-containing cell tissue 
or cell membrane fraction, for example, of a rat to obtain a candidate compound (primary screening) followed by a test 
for verifying that the candidate compound surely inhibits the binding between a human G-protein coupled receptor 
protein and a ligand (secondary screening). Since other receptor proteins were allowed to be present simultaneously 
when such cell, tissue or cell membrane was used as it is, it was difficult practically to screen for an agonist or antagonist 
for an intended receptor protein. 

[0196] On the contrary, the use of a human-derived receptor protein obtained according to the invention requires no 
such primary screening and allows a compound which inhibits the binding between a ligand and a G-protein coupled 
receptor protein to be selected for at a high efficiency. Inaddition.aconvenientjudgementwhetheraselectedcompound 
50 is an agonist or an antagonist becomes possible. 

[0197] A typical screening method of the invention is described below. 

[0198] A receptor protein and the like of the invention employed in a screening method of the invention may be any 
one containing a receptor protein of the invention and the like described above, and is preferably a cell membrane 
fraction of an organ of a mammalian animal containing the receptor protein of the invention and the like. Nevertheless, 
a screening may employ a human-derived receptor protein which is expressed in a large amount using a recombinant 
since an organ derived especially from a human is extremely difficult to.obtain. 

[0199] In order to produce a recept or protein of the invention, an expression method described above may be em- 
ployed, and it is preferred to express a DNA of the invention in a mammalian cell or an insect cell. While a complementary 
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DNA is employed as a DNA fragment encoding a target protein-moiety, it is not limiting. For example, a gene fragment 
or a synthetic DNA may also be employed. For the purpose of introducing a DNA fragment encoding a receptor protein 
of the invention into an animal host cell to effect a highly efficient expression., it is preferred to integrate such DNA 
fragment downstream of a polyhedron promoter of a n uclear polyhedrosis virus (NPV) classified as a baculovirus whose 
host is an insect, an SV 40-derived promoter, a retrovirus promoter a metallothioneine promoter a human heat shock 
promoter, a cytomegalovirus promoter, an SRa promoter and the like. An expressed receptor can be examined for its 
quantity or quality by a method known per se. For example, a method known in the literature (Nambi, P. et a! J Biol 
Chem., Vo.267, p.19555 to 19559, 1992) may be employed. 

[0200] Accordingly, in a screening method of the invention, those containing a receptor protein and the like of the 
invention may be a receptor protein and the like which was purified by a method known per se or a cell containing such 
receptor protein or a cell membrane fraction containing such receptor protein. 

[0201] When a cell containing a receptor protein of the invention is employed in a screening method of the invention, 
this cell may be immobilized by glutaraldehyde or formalin. Such immobilization can be effected by a method known 
perse. 

[0202] A cell containing a receptor protein of the invention is a host ceil expressing the receptor protein of the inven- 
tion, and such host cell may preferably be an Escherichia microorganism, a Bacillus microorganism, a yeast, an insect 
cell, an animal cell and the like. 

[0203] A cell membrane fraction means a cell membrane-rich fraction obtained by a method known per se aft r 
pellelizing the cell. A cell may be pelletized for example by a method in which a cell is pressed and crushed by a Potter- 
Elvehjem homogenizer, by using a whirling blender or a polytron (Kinematica), by means of an ultrasonic treatment, 
or by a method in which a cell is sprayed via a fine nozzle while being pressurized by a French press. A cell membrane 
may be fractionated mainly by a centrifugal fractionation such as a fractional centrifugation or a density gradient cen- 
trifugation. For example, a cell pellet is centrifuged at a low speed (500 rpm to 3000 rpm) for a short period (usually 
about 1 minutes to 10 minutes) to obtain a supernatant, which is then centrifuged at a higher speed (15000 rpm to 
30000 rpm) usually for 30 minutes to 2 hours to obtain a pellet, which is used as a membrane fraction. This membrane 
fraction contains a large amount of the membrane components such as an expressed receptor protein and phosphol- 
ipids and membrane proteins derived from the ceil. 

[0204] The amount of a receptor protein in a cell containing such receptor protein or a membrane fraction thereof is 
preferably 10 3 to 10 8 molecules per cell, more preferably 10 5 to 10 7 molecules. A higher expression leads to a higher 
ligand binding activity (specific activity) per membrane fraction, whereby allowing not only a highly sensitive screening 
system to be established but also a large amount of a sample to be determined in an identical lot. 
[0205] For performing the methods (1) to (3) described above for screening for a compound altering the binding 
affinity between a ligand and a receptor protein and the like of the invention, a suitable receptor protein fraction and a 
labeled test compound are required. 

[0206] A receptor protein fraction is preferably a natural receptor protein fraction or a recombinant receptor protein 
fraction having an activity which is equivalent to that of the natural one. The expression "activity which is equivalent" 
employed here means an equivalent ligand binding activity or signal data transmission activity. 
[0207] A labeled ligand may be a labeled ligand and a labeled ligand analogue compound. For example, a ligand 
labeled with pH], [ 125 l], [ 14 C] or pss] ma y be employed. 

[0208] Typically for performing a method for screening for a compound altering the binding affinity between a ligand 
and a receptor protein and the like of the invention, a cell containing the receptor protein of the invention or a membrane 
fraction of the cell is suspended in a buffer suitable for the screening to prepare a receptor protein standard. Such 
buffer may for example be a buffer which does not inhibit the binding between a ligand and the receptor protein, such 
as a phsophate buffer or tris-HCI buffer, pH 4 to 10 (preferably pH 6 to 8). Also for the purpose of reducing the non- 
specific binding, a surfactant such as CHAPS, Tween-80™ (KAO-ATLAS) , digitonin, deoxycholate and the like may 
be added to a buffer. In addition, for the purpose of suppressing the cleavage of a receptor or a ligand by a protease, 
a protease inhibitor such as PMSF, leupepline, E-64 (PEPTIDE KENKYUSHO) and a pepslatin may also be added. 
In a 0.01 ml to 1 0 ml of a solution. of the receptor described above, a certain amount (5000 cpm to 500000 cpm) of a 
labeled ligand is added and a test compound is allowed to be present simultaneously at a concentration of 10' 4 M to 
10' 10 M. For measuring the non-specific binding (NSB) level a reaction tube containing a large excess of the non- 
labeled ligand may also be provided. The reaction is performed at a temperature of about 0°C to 50°C, preferably 
about 4°C to 37°C for a period of about 20 minutes to 24 hours, preferably about 30 minutes to 3 hours. After the 
reaction, the mixture is filtered through a filter such as a glass fiber filter paper and washed with an appropriate volume 
of the same buffer and then the radioactivity remaining on the glass fiber filter paper is determined by a liquid scintillation 
counter or a gamma-counter. By regarding the count (B 0 -NSB) obtained by subtracting the non-specific binding (NSB) 
level from the binding (B 0 ) in the absence of any competitive substance as 100 %, a test compound whose specific 
binding (B-NSB) is 50 % or less can be selected as a candidate having a competitive inhibitory effect. 
[0209] In order to perform the methods [4] to [5] described above for screening for a compound alt ring the binding 
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affinity between a ligand and a receptor protein and the like of the invention, such receptor protein-mediated ceil stim- 
ulating activity (for example, an activity which promotes or suppresses arachidonic acid release, acetylcholin release, 
intracellular Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol phosphate production, 
cell membrane potential variation, intracellular protein phosphorylation, c-fos activation, pH reduction and the like) can 

5 be determined by a known method or using a commercial assay kit. 

[0210] Typically, a cell containing a receptor protein and the like of the invention is incubated in a multi-well plate. 
For a screening, the medium is replaced with a fresh medium or an appropriate buffer which is non-toxic to the cell, 
and a test compound is added and incubated for a certain period, and then the cell is extracted or the supernatant is 
recovered and the product accumulated is quantified by a relevant method. When the production of a substance which 

10 is an index for a ceil stimulating activity (for example, arachidonic acid) is difficult to be assayed due to any degrading 
enzyme contained in the cell, an inhibitor of such degrading enzyme may be added to perform the assay. Another 
activity such as a cAMP production inhibiting activity can be detected as a production inhibiting effect in a cell whose 
basal production has been increased using forskolin and the like. 

[021 1 ] To perform a screening with determining a cell stimulating activity, a suitable cell expressing a receptor protein 
*5 is required. A cell expressing a receptor protein and the like of the invention is preferably a cell line having a natural 
receptor protein and the like of the invention and a cell line expressing a recombinant receptor protein and the like 
described above. 

[0212] A test compound may be a peptide, a protein, a non-peptide compound, a synthetic compound, a fermented 
compound, a cell extract, a plant extract, an animal tissue extract and the like, which may be a novel compound or a 
20 known compound. 

[0213] A kit of the invention for screening acompound or a salt thereof altering the binding affinity between a ligand 
and a receptor protein and the like of the invention comprises the receptor protein and the like of the invention, a cell, 
containing the receptor protein' and the like of the invention or a membrane fraction of a cell containing the receptor 
protein and the like of the invention. 
25 [0214] A screening kit of the invention may for example be one of those listed below. 

1 . Screening reagents 

[1 ] Assay buffer and washing buffer 

30 

[0215] Hanks' Balanced Salt Solution (Gibco) supplemented with 0.05 % bovine serum albumin (Sigma). 

[0216] The buffer is sterilized by filtering through a filter whose pore size is 0.45 u,m and stored at 4°C or prepared 

just before use. 

35 [2] G-protein coupled receptor standard 

[0217] A CHO cell expressing a receptor protein of the invention is subjectedto a subculture in a 12-weil plate at the 
density of 5 x 10 5 cells/well and incubated at 37° C under 5% C0 2 and 95 % air for 2 days. 

40 [3] Labeled test compound 

[0218] A commercially available pH]-, [ 125 l]-, [ 14 C]- or p^Sj-labeled ligand. 

[0219] A ligand in an aqueous solution is stored at 4°C or-20°C and diluted at 1 uJvl with an assay buffer just before 
use. 

45 

[4] Ligand standard solution 

[0220] A ligand is dissolved at t mM with a PBS supplemented with 0.1 % bovine serum albumin (Sigma) and stored 
at-20°C. 

50 

2. Assay 
[0221] 

55 [1] An inventive receptor protein-expressing CHO cell which has been incubated in a 12-well tissue culture plate 

is washed twice with 1 ml of an assay buffer and each 490 u.l of the assay buffer is added to each well. 
[2] After adding 5 ul of a 1 0' 3 to 10 -10 M solution of a test compound, 5 ul of a labeled ligand is added and allowed 
to react at room temperature fori hour. 5uJ of a 10' 3 M ligand is added instead of the test compound for measuring 
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the non-specific binding. 

[3] The reaction mixture is removed and the cell is washed three times with 1 ml of the washing buffer. The labeled 
ligand bound to the cell is dissolved by 0.2 N NaOH-1 % SDS ; and mixed with 4 ml of a liquid scintillator A (Wako 
Pure Chemical). 

[4] Using a liquid scintillation counter (Beckman), the radioactivity is determined, and a percent maximum binding 
(PMB) is calculated as follows. 

PMB= [(B-NSB) / (B 0 -NSB)] x 1 00 

wherein PMB is a percent maximum binding, B is a binding level in the presence of a sample, NSB is a non-specific 
binding level and B 0 is the maximum binding level. 

[0222] A compound or a salt obtained by a screening method or using a screening kit of the invention is a compound 
having an ability of altering the binding affinity between a ligand and a receptor protein and the like of the invention, 
and typically it is (a) a compound having a G-protein coupled receptor-mediated cell stimulating activity (for example] 
an activity which promotes or suppresses arachidonic acid release, acetylcholin release, intracellular Ca 2+ release] 
intracellular cAMP production, intracellular cGMP production, inositol phosphate production, cell membrane potential 
variation, intracellular protein phosphorylation, c-fos activation, pH reduction and the like) (so-called agonist for a re- 
ceptor protein of the invention), (b) a compound having no such cell stimulating activity (so-called antagonist for a 
receptor protein of the invention), (c) a compound enhancing the binding affinity between a ligand and a G-protein 
coupled receptor protein of the invention, or-(d) a compound reducing the binding affinity between a ligand and a G- 
protein coupled receptor protein of the invention. 

[0223] Such compound may for example be a peptide, a protein, a non-peptide compound, a synthetic compound, 
a fermented compound and the like, which may be novel compounds or known compounds. 

[0224] Since an agonist for a receptor protein and the like of the invention has a physiological effect similar to that 
possessed by a ligand for the receptor protein and the like of the invention, it is useful as a safe and pharmaceutical 
low in toxicity utilizing the relevant ligand activity. 

[0225] Since an antagonist for a receptor protein and the like of the invention has an inhibitory effect on the physio- 
logical effect of a ligand for the receptor protein and the like of the invention, it is useful as a safe and pharmaceutical 
low in toxicity inhibiting the ligand activity. 

[0226] A compound enhancing the binding affinity between a ligand and a G-protein coupled receptor protein of the 
invention is useful as a safe and pharmaceutical low in toxicity for enhancing the bioactivity of a ligand for the receptor 
protein and the like of the invention. 

[0227] A compound reducing the binding affinity between a ligand and a G-protein coupled receptor protein of the 
invention is useful as a safe and pharmaceutical tow in toxicity for reducing the bioactivity of a ligand for the receptor 
protein and the like of the invention. 

[0228] When a compound or a salt thereof obtained by a screening method or using a screening kit of the invention 
is used in a pharmaceutical composition, a standard procedure may be followed. For example, similarly to a pharma- 
ceutical containing a receptor protein of the invention, a dosage form such as tablet, capsule, elixir, microcapsule, 
aseptic solution or suspension can be formulated. 

[0229] Since a formulation thus obtained is safe and low in toxicity, it can be administered to a human or a mammalian 
animal (for example, rat, rabbit, sheep, swine, cattle, cat, dog, monkey and the like). 

[0230] While such compound may be given at a dose which varies depending on the patient to be treated, the target 
organ, the condition of the patient and the administration route, it can be given orally to an adult (60 kg) usually at a 
daily dose of about 0.1 mg to 1 00 mg, preferably about 1 .0 to 50 mg ; more preferably about 1 .0 to 20 mg. When it is 
given parenteral^, the single dose may vary depending on the patient to be treated, the target organ, the condition or 
the patient and the administration route, and may for example be given as a formulation for injection to an adult (60 
kg) usually at a daily dose of about 0.01 mg to 30 mg, preferably about 0.1 to 20 mg, more preferably about 0.1 to 10 
mg, which is given advantageously by an intravenous injection. Also in other animals, a dose calculated for a 60 kg 
body weight may be administered. 4 

(8) Preventing and/or treating agent against various disease containing compounds (agonist, antagonist) capable of 
altering the binding affinity between G-protein coupled receptor protein of the invention and ligand 

[0231] As described above, a receptor protein of the invention is considered to play some important in vivo role for 
example in central nervous function. Accordingly, a compound (agonist, antagonist) capabl of altering the binding 
affinity between a receptor protein of the invention and a ligand can be used as a preventing and/or treating agent 
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against a disease related to the dysfunction of the receptor protein of the invention. 

[0232] When such compound is used as a preventing and/or treating agent against a disease related to the dysfunc- 
tion of a receptor protein of the invention, a standard procedure may be followed. 

[0233] For example, such compound may be given orally as an optionally sugar-coated tablet, capsule, elixir micro- 
capsule and the like, or parenteral^ as a formulation: for injection such as an aseptic solution or suspension in water 
or pharmacologically acceptable liquid. For example, such formulation can be produced by mixing the compound with 
a known physiologically acceptable carrier, flavor, excipient, vehicle, preservative, stabilizer, binder and the like in a 
unit dosage form which is acceptable generally in pharmaceutical practice. The amount of an active ingredient in such 
formulation should be adjusted to achieve a suitable dose within a specified range. 

[0234] An additive which may be incorporated into a tablet or a capsule may for example be a binder such as gelatin 
corn starch, tragacanth : gum arabic and the like, an excipient such as crystalline cellulose, an expander such as corn 
starch, gelatin, alginic acid and the like, a lubricant such as magnesium stearate, a sweetener such as sucrose, lactose 
or saccharin, a flavor such as peppermint, oil of Geultheria ovatifolia spp., cherry and the like. When a unit dosage 
form is a capsule, a liquid carrier such as a fat may further be incorporated in addition to the materials described above. 
An aseptic formulation for injection can be prepared in accordance with ordinary pharmaceutical practice such as a 
dissolution or a suspension of an active ingredient, a naturally-occurring vegetable oil such as sesame oil and palm 
oil in a vehicle such as water for injection. An aqueous liquid for injection may for example be physiological saline, an 
isotonic solution containing glucose or other auxiliary agents (for example, D-sorbitol, D-mannitol, sodium chloride) 
and the like, which may be used in combination with a suitable solubilizer such as an alcohol (for example, ethanol), 
a polyalcohol (for example, propylene glycol, polyethylene glycol), a non-ionic surfactant (for example, polysorbate 
80™, HCO-50). An oily liquid may for example be sesame oil and soybean oil, which may be used in combination with . 
a solubilizer such as benzyl benzoate, benzyl alcohol and the like. 

[0235] In addition, a preventing and/or treating agent described above may be supplemented also with a buffer agent 
(for example, phosphate buffer, sodium acetate buffer), a pain-ameliorating agent (for example, benzalkonium chloride, 
procaine hydrochloride), a stabilizer (for example, human serum albumin, polyethylene glycol), a preservative (for 
example, benzyl alcohol, phenol), an antioxidant. A formulation for injection thus prepared is then filled usually in a 
suitable ampoule. 

[0236] Since a formulation thus obtained is safe and low in toxicity, it can be administered to a human or a mammalian 
animal (for example, rat, rabbit, sheep, swine, cattle, cat, dog, monkey and the like). 

[0237] While such compound or a salt thereof may be given at a dose which varies depending on the patient to be 
treated, the target organ, the condition of the patient and the administration route, it can be given orally to an adult (60 
kg) usually at a daily dose of about 0.1 mg to 1 00 mg, preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 
mg. When it is given parenteral^, the single dose may vary depending on the patient to be treated, the target organ, 
the condition of the patient and the administration route, and may for example be given as a formulation for injection 
to an adult (60 kg) usually at a daily dose of about 0.01 mg to 30 mg, preferably about 0.1 to 20 mg : more preferably 
about 0.1 to 1 0 mg, which is given advantageously by an intravenous injection. Also in other animals, a dose calculated 
for a 60 kg body weight may be administered. 

(9) Quantification of receptor protein of the invention or partial peptide thereof or salt thereof 

[0238] Since an antibody of the invention can recognize the receptor protein and the like of the invention specifically, 
it can be used for quantifying the receptor protein and the like of the invention in a test sample, especially by a sandwich 
immunoassay. Thus, the present invention also provides, for example, (i) a method for quantifying a receptor protein 
and the like of the invention in a test sample comprising a competitive reaction of an antibody of the invention with the 
test sample and a labeled receptor protein and the like of the invention followed by a determination of the ratio of the 
labeled receptor protein and the like of the invention bound to the antibody, and (ii) a method for quantifying a receptor 
protein and the like or the invention in a test sample comprising a simultaneous or sequential reaclion of the tesl sample 
with an antibody of the invention insolubilized on a carrier and another labeled antibody of the invention followed by'a 
determination of the activity of the label on the insolubilized carrier. 

[0239] In the method of (ii) described above, it is preferred that one antibody is an antibody recognizing the N-terminal 
of a receptor protein and the like of the invention and the other is reactive with the C-terminal of the receptor protein 
of the invention. 

[0240] Using a monoclonal antibody against a receptor protein and the like of the invention (hereinafter sometimes 
referred to as a monoclonal antibody of the invention), the receptor protein and the like of the invention can be quantified 
and detection by a tissue staining and the like can also be performed. For these purposes, an antibody molecule itself 
may be used, or a F(ab') 2 , Fab 1 or Fab fraction of the antibody molecule may also be employed. A method for quantifying 
a receptor protein and the like of the invention using an antibody of the invention is not particularly limited, and may 
be any method in which the amount of an antibody, antigen or antibody-antigen complex corresponding to the amount 
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of the antigen (for example, the amount of the receptor protein) in a test sample is detected physically and then a 
calculation is made based on a standard curve obtained by using the standard solutions containing known amounts 
of the antigen. For example, a nephrometry, a competitive assay, an immunometric assay and a sandwich assay can 
preferably be employed, with a sandwich assay described below being preferred in view of the sensitivity and the 
5 specificity. 

[0241] A label employed in an assay using a labeled substance may for example be a radioisotope, an enzyme, a 
fluorescent substance, a luminescent substance and the like. Such radioisotope may for example be [ 125 l], [ 131 l], pH], 
[ U C] and the like. An enzyme described above is preferably one which is stable and has a high specific activity and 
may for example be p-galactosidase, p-glucosidase, alkaline phosphatase, peroxidase, malate dehydrogenase and 
10 the like. A fluorescent substance may for example be Tl_UORESCAMINE\ fluorescein isothiocyanate and the like. A 
luminescent substance may for example be luminoi, a luminol derivative, luciferin, lucigenin and the like. A biotin-avidin 
system may also be employed for binding a label to an antibody or an antigen. 

[0242] An insolubilization of an antigen or an antibody may be effected utilizing a physical adsorption, and a chemical 
binding employed usually for insolubilizing a protein or an enzyme may also be employed. A carrier may for example 
be an insoluble polysaccharide such as agarose, dextran and cellulose, a synthetic resin such as polystyrene, poly- 
acrylamide and silicon, as well as a glass. 

[0243] In a sandwich method, an insolubilized inventive monoclonal antibody is reacted with a . test sample (primary 
reaction), and then another labeled monoclonal antibody of the invention is reacted (secondary reaction), and then the 
aclivily of the label on the insolubilized carrier is determined, whereby quantifying a receptor protein of the invention 
in the test sample. The primary reaction and the secondary reaction can be performed in the opposite order or may 
be performed simultaneously or at an interval. A label and a method for the insolubilization are as described above. 
[0244] It is not always necessary in a sandwich immunoassay that an antibody employed as an antibody for a solid 
phase or an antibody for labeling is of a single type, and several antibodies can be employed as in a mixture for the 
purpose of a higher sensitivity of the measurement. 
25 [0245] In a method for determining a receptor protein and the like by a sandwich method of the invention, monoclonal 
antibodies employed in the primary reaction and the secondary reaction are preferably those differing from each other 
in the site of the binding to the receptor protein and the like. Thus, the antibodies employed in the primary and second! 
reactions are selected so that when the antibody employed in the secondary reaction recognizes the C-terminafofthe 
receptor protein then the antibody employed in the primary reaction recognizes the sites other than the C-terminal, 
30 such as the N-terminal. 

[0246] A monoclonal antibody can be used in an assay system other than a sandwich assay, such as a competitive 
assay, an immunometric assay and a nephrometry. In a competitive assay, an antigen in a test sample and a labeled 
antigen are reacted competitively with an antibody and then unreacted labeled antigen (F) is separated from an anti- 
body-binding labeled antigen (B) (B/F separation), and the amount of the label on either B or F is determined, whereby 
35 quantifying the antigen in the test sample. This reaction is conducted by a liquid phase method employing a soluble 
antibody as an antibody and performing a B/F separation using a polyethylene glycol and a secondary antibody, and 
also by a solid phase method employing a solid phase antibody as a primary antibody or employing a soluble antibody 
as a primary antibody and a solid phase antibody as a secondary antibody. 

[0247] In an immunometric method, an antigen in a test sample and a solid phase antigen are reacted competitively 
40 with a certain amount of a labeled antibody, and then the solid phase is separated from a liquid phase, or an antigen 
in a test sample is reacted with a labeled antibody in excess and then a solid phase antigen is added to bind an 
unreacted labeled antibody to the solid phase and subsequently the solid phase is separated from a liquid phase. Then 
the amount of the label in either phase is determined, whereby quantifying the antigen in the test sample. 
[0248] In a nephrometric assay, the amount of an insoluble precipitate formed as a result of an antigen-antibody 
reaction in a gel or a solution is determined. Even when the amount of an antigen in a test sample is very small and 
only a small amount of a precipitation can be obtained, a laser nephrometry utilizing a scattering of the laser is preferably 
employed. 

[0249] When applying each immunological assay described above to a quantification method of the invention, no 
particular condition or operation is specified. Ordinary conditions and operations in each method may be employed in 

50 combination with a technology known by those skilled in the art to construct an assay system for a receptor protein of 
the invention or a salt thereof. Such general technology is found in corresponding textbooks or guidebooks [for example, 
"Radioimmunoassay", ed. by H.lrie (KODANSHA, 1974), "Radioimmunoassay II" : ed. by H.lrie (KODANSHA, 1979),, 
"Enzyme Immunoassay", ed. by E. Ishikawa et aL (IGAKUSHOIN, 1978), "Enzyme Immunoassay", (2nd Volume), ed. 
by E. Ishikawa et al. f (IGAKUSHOIN, 1982), "Enzyme Immunoassay", (3rd Volume), ed. by E.lshikawa et al., 

55 (IGAKUSHOIN, 1987), "Methods in Enzymology", Vol .70, (Immunochemical Techniques (Part A)), Vol.73 ; (Immuno- 
chemical Techniques (Part B)) t Vol.74, (Immunochemical Techniques (Part C)), Vol.84, (Immunochemical Techniques 
(Part D: Selected Immunoassays)), Vol.92, (Immunochemical Techniques (Part E: Monoclonal Antibodies and General 
Immunoassay Methods)), Vol.121 , (Immunochemical Techniques (Part I: Hybridoma Technology and Monoclonal An- 
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tibodies)), (Academic Press)]. 

[0250] As described above, a receptor protein of the invention or a salt thereof can be quantified at a high sensitivity 
by employing an antibody of the invention. 

[0251] Furthermore, by quantifying a receptor protein of the invention or a salt thereof in vivo using an antibody of 
the invention, various diseases related to the dysfunction of the receptor protein of the invention can be diagnosed. 
[0252] An antibody of the invention can also be employed for a specific detection of a receptor protein and the like 
of the invention which is present in a test sample such as a body fluid or a tissue, it can also be employed in preparing 
an antibody column used for purifying a receptor protein and the like of the invention, in detecting a receptor protein 
and the like of the invention in each fraction upon a purification, or in analyzing the behavior of a receptor protein and 
the like of the invention in a test cell. 

(1 0) Method for screening compound capable of altering amount of receptor protein of the invention or partial peptide 
thereof in cell membrane 

[0253] Since an antibody of the invention can specifically recognize a receptor protein or a partial peptide or a salt 
thereof, it can be used for screening for a compound altering the amount of the receptor protein or the partial peptide 
or the salt of the invention in a cell membrane. 
[0254] Thus, the present invention provides, for example: 

(i) a method for screening for a compound altering the amount of a receptor protein of the invention or a partial 
peptide thereof in a cell membrane by destroying [1 ] blood, [2] a certain organ or [3] a tissue or a cell isolated from 
an organ of a non-human mammalian animal followed by isolating a cellmembrane fraction followed by quantifying 
the receptor protein of the invention or the partial peptide thereof contained in the cell membrane fraction; 

(ii) a method for screening for a compound altering the amount of a receptor protein of the invention or a partial 
peptide thereof in a cell membrane by destroying a transformant expressing the receptor protein of the invention 
or the partial peptide thereof followed by isolating a cell membrane fraction followed by quantifying the receptor 
protein of the invention or the partial peptide thereof contained in the cell membrane fraction; 

(iii) a method for screening for a compound altering the amount of a receptor protein of the invention or a partial 
peptide thereof in a cell membrane by cutting [1 ] blood, [2] a certain organ or [3] a tissue or a cell isolated from an 
organ of a non-human mammalian animal into sections followed by using an imminostaining method to quantify 
the staining of the receptor protein in the surface layer of the cell whereby identifying the protein on the cell mem- 
brane. Also provided is (iv) a method for screening for a compound altering the amount of a receptor protein of 
the invention or a partial peptide thereof in a cell membrane by cutting a transformant expressing the receptor 
protein of the invention or the partial peptide thereof into sections followed by using an imminostaining method to 
quantify the staining of the receptor protein in the surface layer of the cell whereby identifying the protein on the 
cell membrane. 

[0255] Typically, the level of a receptor protein of the invention or a partial peptide thereof contained in a cell mem- 
brane fraction is quantified as follows. 

(i) A normal or a disease-bearing non-human mammalian model animal (for example, mouse, rat, rabbit, sheep, 
swine, cattle, cat, dog, monkey and the like, more specifically, dementia rat, obesity mouse, arteriosclerosis rabbit, 
bile cancer mouse and the like) is treated with an agent (for example, anti-dementia agent, hypotensive agent, 
anti-cancer agent, anti-obesity agent and the like) or subjected to a mechanical stress (for example, flooding stress, 
electric shock, dark/light cycle, low temperature and the like), and after a certain time period, blood, a certain organ 
(for example, brain, liver, kidney and the like) or a tissue or a cell isolated from an organ is collected. The organ, 
tissue or cell thus obtained is suspended in a suitable buffer solution (for example, Tris-HCI buffer, phosphate 
buffer Hepes buffer) where it is destroyed and then exposed to a surfactant (for example Triton X100™. Tween 
20™) and then subjected to a centrifugation, a filtration or a column fractionation, whereby obtaining a cell mem- 
brane fraction. 

A cell membrane fraction means a cell membrane-rich fraction obtained by a method known per se after 
pelletizing the cell. A coll may be pellctized for example by a method in which a cell is pressed and crushed by a 
Potter-Elvehjem homogenizer, by using a whirling blender or a polytron (Kinematica), by means of an ultrasonic 
treatment, or by a method in which a cell is sprayed via a fine nozzle while being pressurized by a French press. 
A cell membrane may be fractionated mainly by a centrifugal fractionation such as a fractional centrifugation or a 
density gradient centrifugation. For example, a cell pellet is centrifuged at a low speed (500 rpm to 3000 rpm) for 
a short period (usually about 1 minutes to 1 0 minutes) to obtain a supernatant, which is then centrifuged at a higher 
speed (1 5000 rpm to 30000 rpm) usually for 30 minutes to 2 hours to obtain a pellet, which is used as a membrane 
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fraction. This membrane fraction contains a large amount of the membrane components such as an expressed 
receptor protein and phospholipids and membrane proteins deriv d from the ceil. 

A receptor protein or a partial peptide of the invention contained in a cell membrane fraction can be quantified 
for example by a sandwich immunoassay employing an antibody of the invention as well as western blotting. 

Such sandwich immunoassay can be performed similarly to a method described above, while the western 
blotting can be performed by a method known per se. 

(ii) A transformant which expresses a receptor protein of the invention or a partial peptide thereof is prepared 
according to the method described above and the receptor protein of the invention or the partial peptide thereof 
contained in a cell membrane fraction can be quantified and analyzed similarly. 

[0256] A screening for a compound altering the level of a receptor protein of the invention or a partial peptide thereof 
in a cell membrane can be accomplished by: 

(i) administering a test compound at a certain time point before (30 minutes to 24 hours, preferably 30 minutes to 
12 hours, more preferably 1 hour to 6 hours before) or at a certain time point after (30 minutes to 3 days, preferably 
1 hour to 2 days, more preferably 1 hour to 24 hours after) subjecting a normal or disease-bearing non-human 
mammalian model animal to a medication or a mechanical stress, or simultaneously with a medication or a me- 
chanical stress, followed by quantifying the level of the receptor protein of the invention or the partial peptide 
thereof contained in a cell at a certain time point after (30 minutes lo 3 days, preferably 1 hour to 2 days, more 
preferably 1 hour to 24 hours after) the administration; 

(ii) adding a test compound to a culture medium in which a transformant is incubated by a standard method followed 
by quantifying the level of the receptor protein of the invention or the partial peptide thereof contained in a cell 
membrane at a certain time point after (1 day to 7 days, preferably 1 day to 3 days, more preferably 2 days to 3 
days after) initiation of the incubation. 

Typically : the level of a receptor protein of the invention or a partial peptide thereof contained in a cell membrane 
fraction is determined as follows. 

(iii) Anormal or a disease-bearingnon-humanmammaiianmodel animal (for example, mouse, rat, rabbit, sheep, 
swine, cattle, cat, dog, monkey and the like, more specifically, dementia rat, obesity mouse, arteriosclerosis rabbit, 
bile cancer mouse and the like) is treated with an agent (for example, anti-dementia agent, hypotensive agent, 
anti-cancer agent, anti-obesity agent and the like) or subjected to a mechanical stress (for example, flooding stress, 
electric shock., dark/light cycle, low temperature and the like), and after a certain time period, blood, a certain organ 
(for example, brain, liver, kidney and the like) or a tissue isolated from an organ or a cell is collected. The organ, 
tissue or ceil thus obtained is cut into sections by a standard method, and subjected to an immunostaining using 
an antibody of the invention. By quantifying the staining of the receptor protein in the surface layer of the cell to 
identify the protein on the ceil membrane, a verification of the level of the receptor protein of the invention. or the 
partial peptide thereof in the cell membrane is possible quantitatively and qualitatively. 

(iv) A verification is possible also by subjecting a transformant expressing a receptor protein or a salt thereof to 
the similar procedure. 

[0257] A compound or a salt thereof obtained by a screening method of the invention is a compound having an ability 
of altering the level of a receptor protein of the invention or a partial peptide thereof in a cell membrane, and typically 
it is (a) a compound which enhances a G-protein coupled receptor protein-mediated cell stimulating activity (for exam- 
ple, an activity which promotes or suppresses arachidonic acid release, acetylcholin release, intracellular Ca 2+ release, 
intracellular cAM P production, intracellular cGMP production, inositol phosphate production, cell membrane potential 
variation, intracellular protein phosphorylation, c-fos activation, pH reduction and the like) by increasing the level of a 
receptor protein of the invention or a partial peptide thereof in a cell membrane, and (b) a compound which suppresses 
such cell stimulating activity by reducing the level of a receptor protein of the invention or a partial peptide thereof in 
a cell membrane, 

[0258] Such compound may for example be a peptide, a protein, a non-peptide compound, a synthetic compound, 
a fermented compound and the like, which may be novel compounds or known compounds. 

[0259] A compound enhancing such cell stimulating activity is useful as a safe and pharmaceutical low in toxicity for 
enhancing the physiological activity of a receptor protein of the invention. 

[0260] A compound suppressing such cell stimulating activity is useful as a safe and pharmaceutical low in toxicity 
for reducing the physiological activity of a receptor protein of the invention. 

[0261] When a compound or a salt thereof obtained by a screening method of the invention is used in a pharmaceu- 
tical composition, a standard procedure may be followed. For example, similarly to a pharmaceutical containing a 
receptor protein of the invention, a dosage form such as tablet, capsul , elixir, microcapsul , aseptic solution or sus- 
pension can be formulated. 
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[0262] Since a formulation thus obtained is safe and low in toxicity, it can be administered to a human or a mammalian 
animal (for example, rat, rabbit, sheep, swine, cattle, cat, dog, monkey and the like). 

[0263] While such compound or a salt thereof may be given at a dose which varies depending on the patient to be 
treated, the target organ, the condition of the patient and the administration route, it can be given orally to an adult (60 
kg) usually at a daily dose of about 0.1 mg to 1 00 mg, preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 
mg. When it is given parenteral^, the single dose may vary depending on the patient to be treated, the target organ, 
the condition of the patient and the administration route, and may for example be given as a formulation for injection 
to an adult (60 kg) usually at a daily dose of about 0.01 mg to 30 mg, preferably about 0.1 to 20 mg : more preferably 
about 0.1 to 1 0 mg, which is given advantageously by an intravenous injection. Also in other animals, a dose calculated 
for a 60 kg body weight may be administered. 

(11) Preventing and/or treating agent against various diseases containing compound capable of altering amount of 
receptor protein of the invention or partial peptide, thereof in cell membrane 

[0264] As described above, a receptor protein of the invention is considered to play some important in vivo role for 
example in central nervous function. Accordingly, a compound altering the amount of a receptor protein of the invention 
or a partial peptide thereof in a cell membrane can be used as a preventing and/or treating agent against a disease 
related to the dysfunction of the receptor protein of the invention. 

[0265] When such compound is used as a preventing and/or treating agent against a disease related to the dysfunc- 
tion of a receptor protein of the invention, a standard formulation procedure may be followed. 
[0266] For example, such compound may be given orally as an optionally sugar-coated tablet, capsule, elixir, micro- 
capsule and the like, or parenterally as a formulation for injection such as an aseptic solution or suspension in water 
or pharmacologically acceptable liquid. For example, such formulation can be produced by mixing the compound with 
a known physiologically acceptable carrier, flavor, excipient, vehicle, preservative, stabilizer, binder and the like in a 
unit dosage form which is acceptable generally in pharmaceutical practice. The amount of the active ingredient in such 
formulation should be adjusted to achieve a suitable dose within a specified range. 

[0267] An additive which may be incorporated into a tablet or a capsule may for example be a binder such as gelatin, 
corn starch, tragacantfr gum arabic and the like, an excipient such as crystalline cellulose, an expander such as corn 
starch, gelatin, alginic acid and the like, a lubricant such as magnesium stearate, a sweetener such as sucrose, lactose 
or saccharin, a flavor such as peppermint, oil of Geultheria ovatifolia spp., cherry and the like. When a unit dosage 
form is a capsule, a liquid carrier such as a fat may further be incorporated in addition to the materials described above. 
An aseptic formulation for injection can be prepared in accordance with ordinary pharmaceutical practice such as a 
dissolution or a suspension of an active ingredient, a naturally-occurring vegetable oil such as sesame oil and palm 
oil in avehicle such as water for injection. An aqueous liquid for injection may for example be physiological saline, an 
isotonic solution containing glucose or other auxiliary agents (for example, D-sorbitol, D-mannitol, sodium chloride) 
and the like, which may be used in combination with a suitable solubilizer such as an alcohol (for example, ethanol), 
a polyalcohol (for example, propylene glycol, polyethylene glycol), a non-ionic surfactant (for example, polysorbate 
80™, HCO-50). An oily liquid may for example be sesame oil and soybean oil, which may be used in combination with 
an solubilizer such as benzyl benzoate, benzyl alcohol and the like. 

[0268] In addition, a preventing and/or treating agent described above may be supplemented also with a buffer agent 
(for example, phosphate buffer, sodium acetate buffer), a pain-ameliorating agent (for example, benzalkonium chloride, 
procaine hydrochloride), a stabilizer (for example, human serum albumin, polyethylene glycol), a preservative (for 
example, benzyl alcohol, phenol), an antioxidant. A formulation for injection thus prepared is then usually filled in a 
suitable ampoule. 

[0269] Since a formulation thus obtained is safe and low in toxicity, it can be administered to a human or a mammalian 
animal (for example, rat, rabbit, sheep, swine, cattle, cat, dog, monkey and the like). 

[0270] While such compound or a sail thereof may be given at a dose which varies depending on the patient to be 
treated, the target organ, the condition of the patient and the administration route, it can be given orally to an adult (60 
,kg) usually at a daily dose of about 0.1 mg to 1 00 mg, preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 
mg. When it is given parenterally,. the single dose may vary depending on the patient to be treated, the target organ, 
the condition of the patient and the administration route, and may for example be given as a formulation for injection 
to an adult (60 kg) usually at a daily dose of about 0.01 mg to 30 mg, preferably about 0.1 to 20 mg : more preferably 
about 0.1 to 1 0 mg, which is given advantageously by an intravenous injection. Also in other animals, a dose calculated 
for a 60 kg body weight may be administered. 

(1 2) Neutralization of receptor protein of the invention or partial peptide thereof or salt thereof by antibody 

[0271] The neutralizing activity of an antibody against a receptor protein of the invention or a partial peptide thereof 
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or a salt thereof means an activity by which a signal transmission function involving such receptor protein and the like 
is inactivated. Accordingly, when such antibody has a neutralizing activity, a signal transmission involving such receptor 
protein, such as the receptor protein-mediated cell stimulating activity (for example, an activity which promotes or 
suppresses arachidonic acid release, acetylcholin release, intracellular Ca 2+ release, intracellular cAMP production, 
intracellular cGMP production, inositol phosphate production, cell membrane potential variation, intracellular protein 
phosphorylation, c-fos activation, pH reduction and the like) can be inactivated. As a result, an application to the pre- 
vention and/orthe treatment of a disease caused for example by an overexpression of such receptor protein is possible. 

(13) Creation of non-human animal having DNA encoding G-protein coupled receptor protein of the invention 

[0272] A transgenic non-human animal expressing a receptor protein and the like of the invention can be created 
using a DNA of the invention. Such non-human animal may for example be a mammalian animal (for example, rat, 
mouse, rabbit, sheep, swine, cattle, cat, dog, monkey and the like) and the like (hereinafter abbreviated as an animal)^ 
withmouse and rabbit being preferred particularly. 

[0273] When a DNA of the invention is transferred to a target animal, a use as a gene construct bound downstream 
of a promoter capable of expressing such DNA in an animal cell is usually advantageous. When a DNA of the invention 
which is derived for example from a rabbit is to be transferred, a gene construct bound downstream of any promoter 
capable of expressing a DNA of the invention derived from an animal having a high homology thereto in an animal cell 
is microinjected for example to a fertilized ovum of a rabbilto create a DNA transfer animal producing a receptor protein 
and the like of the invention at a high level. While such promoter may for example be a ubiquitous expression promoter 
such as virus-derived promoter and metallothioneine, an NGF gene promoter expressing specifically in a brain or an 
enolase gene promoter are employed preferably. 

[0274] The transfer of a DNA of the invention at the stage of a fertilized ovum is preserved to be present throughout 
the entire embryonic and somatic cells in a target animal. The presence of a receptor protein and the like of the invention 
in an embryonic cell of a created animal after the DNA transfer means that the entire descendants of the created animal 
will have the receptor protein and the like of the invention in their embryonic and somatic cells. Thus, a descendant of 
this species taking over this gene will have the receptor protein and the like of the invention in all of its embryonic and 
somatic cells. 

[0275] A DNA transfer animal of the invention, once ensuring a stable preservation of the gene even after a mating; 
can be subjected as a relevant DNA-possessing animal to a hereditary breeding under an ordinary breeding condition. 
Furthermore, by mating the animals of the both sexes each having an intended DNA, a homozygote animal having the 
transduced genes in the both of their homologous chromosomes can be obtained, and then by mating the animals of 
the both sexes thus obtained a hereditary breeding to allow all descendants to have the relevant DNA is possible. 
[0276] Since an animal to which a DNA of the invention has been transferred allows a receptor protein and the like 
of the invention to be highly expressed, it is useful as an animal for screening for an agonist or an antagonist for the 
receptor protein and the like of the invention. 

[0277] A DNA transfer animal of the invention can be used also as a cell source for a tissue culture. For example, 
by analyzing a DNA or an RNA in a tissue of a DNA transfer mouse of the invention directly or analyzing a tissue having 
a receptor protein of the invention expressed by the gene, the receptor protein and the like of the invention can be 
investigated. A cell of a tissue having a receptor protein of the invention is incubated by a standard tissue culture 
technology and used to investigate the function of a cell from a tissue which is generally difficult to be incubated, such 
as a brain and a peripheral tissue. Also by using such celL a pharmaceutical capable of promoting the function of each 
tissue can be selected. Furthermore, a receptor protein and the like of the invention can be isolated and purified from 
a highly expressing cell, 

[0278] In the specification and the drawings, a base or an amino acid may be designated as a code based on IUPAC- 
IUB, Commission on Biological Nomenclature or as a customary abbreviation in the art as exemplified below. When 
an amino acid is present as an optical isomer, it is in L form unless otherwise specified. 



DNA: 


Deoxyribonucleic acid 


cDNA : 


Complementary deoxyribonucleic acid 


A: 


Adenine 


T: 


Thymine 


G : 


Guanine 


C: 


Cytosine 


RNA: 


Ribonucleic acid 


mRNA : 


Messenger ribonucleic acid 


dATP : 


Deoxyadenosine triphosphate 


cfTTP : 


Deoxythymidine triphosphate 
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dGTP : Deoxyguanosine triphosphate 

dCTP : Deoxycytidine triphosphate 

ATP : Adenosine triphosphate 

EDTA : Ethylenediamine tetraacetic acid 

SDS : Sodium dodecylsulfate 

Gly : Glycine 

Ala : Alanine 

Val : Valine 

Leu : Leucine 

lie : Isoleucine 

Ser : Serine 

Thr : Threonine 

Cys : Cysteine 

Met : Methionine 

Glu : Glutamic acid 

Asp : Aspartic acid 

Lys : Lysine 

Arg : Arginine 

His : Hislidine 

Phe : Phenylalanine 

Tyr : : Tyrosine 

Tip : Tryptophan 

Pro : Proline 

Asn : Asparagine 

Gin : Glutamine 

pGlu : Pyroglutaminic acid 

Me : Methyl group 

Et : Ethyl group 

Bu : Butyl group 

Ph : Phenyl group 

TC : Thiazolidine-4 (R) -carboxamide group 



following codes. 


Tos 


p-Toluenesulfonyl 


CHO: 


Formyl 


Bzl : 


Benzyl 


CI 2 Bzl : 


2,6-Dichlorobenzyi 


Bom : 


Benzyloxymethyl 


Z: 


Benzyloxycarbonyl 


Cl-Z: 


2-Chlorobenzyloxycarbonyl 


Br-Z: 


2-Bromobenzyioxycarbonyl 


Boc : 


t-Butoxycarbonyl 


DNP : 


Dinitrophenyl 


Tit: 


Trityl 


Bum : 


l-Buloxymelhyl 


Fmoc : 


N-9-Fluorenylmethoxycarbonyl 


HOBt: 


1 -Hydroxybenztriazole 


HOOBt : 


a^-Dihydro-a-hydroxy^-oxo-I^.S-benzotriazine 


HONB : 


1 -Hydroxy-5-norbornene-2,3-dicarboxyimide 


DCC : 


N,N'-Dicyclohexylcarbodiimide 



[0280] The SEQ. ID. No. in the sequence listing in this specification represent the following sequences. 



[SEQ ID N0.1] 



[0281] SEQ ID N0.1 represents an amino acid sequence of a human hippocampus-derived novel G-protein coupled 
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receptor protein H7TMB56 of the invention. 
[SEQ ID NO.2] 

5 [0282] SEQ ID NO.2 represents a base sequence of a cDNA encoding a human hippocampus-derived novel G- 
protein coupled receptor protein H7TMB56 of the invention having the amino acid sequence represented by SEQ ID 
NO.1. 

[SEQ ID NO.3] 

10 

[0283] SEQ ID NO.3 represents a base sequence of a cDNA encoding a human hippocampus-derived novel G- 
protein coupled receptor protein H7TMB56 of the invention having the amino acid sequence represented by SEQ ID 
NO.1. 

15 LSEQ ID NO.4] 

[0284] SEQ ID NO.4 represents a base sequence of Primer 1 employed for cloning a cDNA encoding a human 
hippocampus-derived novel G-protein coupled receptor protein H7TMB56 of the invention. 

20 [SEQ ID NO. 5] 

[0285] SEQ ID NO.5 represents a base sequence of Primer 2 employed for cloning a cDNA encoding a human 
hippocampus-derived novel G-protein coupled receptor protein H7TMB56 of the invention. 

25 [SEQ ID NO. 6] 

[0286] SEQ ID NO.6 represents an amino acid sequence of a human hippocampus-derived novel G-protein coupled 
receptor protein H7TMB56 of the invention. 

30 [SEQ ID NO. 7] 

[0287] SEQ ID NO.7 represents a base sequence of a cDNA encoding a G-protein coupled receptor protein having 
the amino acid sequence represented by SEQ ID NO.6. 

[0288] A transformant Escherichia coli DH5a/pCRII-H7TMB56 obtained in Example 1 described below has been 
3s deposited to National Institute of Bioscience and Human Technology of Agency of Industrial Science and Technology 
of the Ministry of International Trade and Industry (NIBH) on September 4, 1998 under the deposition number FERM 
BP-6483 and also to Institute for Fermentation (IFO) on June 19, 1998 under the deposition No. IFO 16186. 
[0289] The present invention is further described in detail in the following Examples, which are not intended to restrict 
the invention. A gene engineering procedure employing E.coii was in accordance with the methods described in Mo- 
40 lecular Cloning. 

Example 1 Cloning and base sequencing of cDNA encoding human hippocampus-derived G-protein coupled receptor 
protein (1) 

45 [0290] A PCR was performed using a human hippocampus cDNA (Marathon-Ready™ cDNA, CLONTECH) as a 
template together with two primers, namely, Primer 1 (SEQ ID NO.4) and Primer 2 (SEQ ID NO.5). The reaction mixture 
in ihis PCR contained a 1/10 volume of the cDNA described above as a template, a 1/50 volume of Advantage cDNA 
polymerase Mix (CLONTECH), each 0.2 \M of Primer 1 (SEQ ID NO.4) and Primer2 (SEQ ID NO.5), 200 \M of dNTPs 
together with a buffer attached to the enzyme, in the total volume of 25 |iL. The PCR involved [1] 1 minute at 95°C, 

50 [2] three cycles of 20 seconds at 94° C followed by 2 minutes at 72°C, [3] three cycles of 20 seconds at 94°C followed 
by 2 minutes at 68°C, [4] 38 cycles of 20 seconds at 94°C followed by 20 seconds at 63.5°C followed by 2 minutes 
and 20 seconds at 68°C and [5] a final chain elongation for 7 minutes at 68°C. After this PCR, the reaction product 
was subcloned to a plasmid vector pCRH (INVITROGEN) according to the instruction attached to a TA cloning kit 
(INVITROGEN). The vector was then transduced into E.coii DH5a, and a clone having a cDNA was screened for in 

55 an LB agar medium containing ampiciilin, and then each clone was sequenced to obtain a cDNA sequence (SEQ ID 
Nos.2 and 3) encoding a novel G-protein coupled receptor protein. A novel G-protein coupled receptor protein con- 
taining th amino acid sequence (SEQ ID NO.1) derived from this cDNA was designated as H7TMB56. 
[0291] A plasmid pCRII-H7TMB56 subcloned with a cDNA (SEQ ID NO.2) encoding a human hippocampus-derived 
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G-protein coupled receptor protein H7TMB56 of the invention was transduced into E. coli DH5a by a method known 
per se to obtain a transfomnant E.coli DH5o/ pCRII-H7TMB56. 

Example 2 Cloning and base sequencing of cDNA encoding human hippocampus-derived G-protein coupled receptor 
protein (2) 

[0292] A PCR was performed using a human hippocampus cDNA (Marathon-Ready™ cDNA CLONTECH) as a 
template together with two primers, namely, Primer 1 (SEQ ID NO .4) and Primer2 (SEQ ID NO.S). The reaction mixture 
in this PCR contained a 1/10 volume of the cDNA described above as a template, a 1/50 volume of Advantage cDNA 
polymerase Mix (CLONTECH), each 0.2 u.M of Primer 1 (SEQ ID NO.4) and Primer2 (SEQ ID NO.5) 200 uM of dNTPs 
together with a buffer attached to the enzyme, in the total volume of 25 jiL The PCR involved [1] i minute at 95°C 
[2] three cycles of 20 seconds at 94° C follovled by 2 minutes at 72°C, [3] three cycles of 20 seconds at 94°C followed 
by 2 minutes at 68°C, [4] 38 cycles of 20 seconds at 94°C followed by 20 seconds at 63.5°C followed by 2 minutes 
and 20 seconds at 68°C and [5] a final chain elongation for 7 minutes at 68°C. After this PCR, the reaction product 
was subcloned to a plasmid vector pCRII (INVITROGEN) according to the instruction attached to a TA cloning kit 
(INVITROGEN). The vector was then transduced into E.coli DH5a, and a clone having a cDNA was screened for in 
an LB agar medium containing ampicillin, and then each clone was sequenced to obtain a cDNA sequence (SEQ ID 
No.7) encoding a novel G-protein coupled receptor protein. A novel G-protein coupled receptor protein-containing the 
amino acid sequence (SEQ ID NO.6) derived from this cDNA was designated as H7TMB56. 

Example 3 Cloning and base sequencing ofcDNA encoding human genome-derived G-protein coupled receptorprotein 

[0293] A PCR was performed using a human genome DNA (about 1 ng/u.l) as a template together with two primers 
namely, Primer 1 (SEQ ID NO.4) and Primer 2 (SEQ ID NO.5). The reaction mixture in this PCR contained a 1/25 
volume of the genome DNA described above as a template, a 1 /SO volume of Advantage cDNA polymerase Mix (CLON- 
TECH), each 0.2 uM of Primer 1 (SEQ ID NO.4) and Primer2 (SEQ ID NO.5), 200 u M of dNTPs together with a buffer 
attached to the enzyme, in the total volume of 25 uL. The PCR involved [1] 1 minute at 94°C, [2] four cycles of 20 
seconds at 94°C followed by 2 minutes at 72°C, [3] four cycles of 20 seconds at 94°C followed by 2 minutes at 70°C 
[4] 27 cycles of 20 seconds at 94°C followed by 2 minutes at 68°C and [5] a final chain elongation for 7 minutes at 
68°C. After this PCR, the reaction product was subcloned to a plasmid vector pCRII (INVITROGEN) according to the 
instruction attached to a TA cloning kit (INVITROGEN). The vector was then transduced into E.coli DH5a, and a clone 
having a genome fragment was screened for in an LB agar medium containing ampicillin, and then each clone was 
sequenced to ensure that the base sequence was identical to the DNA sequences (SEQ ID NOs. 2, 3 and 7) each 
encoding a novel G-protein coupled receptor protein obtained in Examples 1 and 2. 

Example 4 Preparation of H7TMB56- and H7TMB56C-expressing CHO cell 

[0294] Similarly to Example 1, a plasmid pCRII-H7TMB56 subcloned with a cDNA (SEQ ID NO 7) encoding 
H7TMB56C was transduced into E.coli DH5a by a method known perse to obtain a transformant E.coli DH5a/ pCRII- 
H7TMB56C. 

[0295] A transformant E.coli DH5a/ pCRII-H7TMB56 obtained in Example 1 or a transformant E.coli DH5oc/ pCRII- 
H7TMB56C was incubated and then PLASMIDMIDKIT (QUIAGENE) was employed to prepare a plasmid DNA of 
PCRII-H7TMB56 or pCRII-H7TMB56C. From each of these plasmids, a cDNA encoding a G-protein coupled receptor 
protein H7TMB56 or H7TMB56C of the invention was cloned to a protein-expressing plasmid vector pcDNA3 1/V5/His 
to construct a protein-expressing plasmid pcDNA3.1 -H7TMB56 or -H7TMB56C. The plasmid thus obtained was sub- 
jected to PLASMIDMIDKIT (QUIAGENE) to produce a large amounl of the plasmid DNA, which was then Iransduced 
into a CHO dhfr- cell using CELLRECTTRANSFECTION KIT (AMERSHAM PHARMACIA BIOTECH) according to the 
protocol attached thereto. Thus, 1 0 mg of the DNA was co-suspended with calcium phosphate and added to a 1 0 cm 
petn dish inoculated 24 hours ago with 5 x 1 0 5 or 1 x 1 0 s CHO dhfr cells, and incubated for one day in a MEMct medium 
supplemented with 10 % fetal calf serum and then subcultured and then incubated in a selection medium which was 
a MEMa medium supplemented with 0.4mg/ml G41 8 (GIBCO BRL) and 1 0 % dialyzed fetal calf serum. By selecting 
a colony of a transformant cell (CHO/H7TMB56 or CHO/H7TMB56C) growing in the selection medium, a H7TMB56-or 
H7TMB56C-expressing CHO cell was obtained. 

[0296] After extracting a total RNA from the selected H7TMB56-expressing CHO cell by a standard method, the 
amount of the mRNA of H7TMB56 was determined and the number of the copies was calculated by aTaqMan method. 
The results are shown below. 
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Table 1 



Clone No 


Expression level (copy/ng total RNA) 




1st measurement 


2nd measurement 


7 


83046 


89931 




104954 


71409 


9 


32632 


30669 




61153 


28487 


15 


5146 


7970 




7172 


4882 



Industrial Applicability 

[0297] A G-protein coupled receptor protein of the invention or a salt thereof, a partial peptide and a salt thereof, 
and a polynucleotide encoding such G-protein coupled receptor protein or a partial peptide thereof (for example, DNA, 
RNA or its derivative) is useful in [1] determining a ligand (agonist), [2] obtaining an antibody and an antiserum, [3] 
constructing a recombinant receptor protein expression system, [4] developing a receptor binding assay system and 
screening for a pharmaceutical candidate compound using this expression system, [5] designing a drug based on the 
comparison with a structurally-related ligand/receptor, [6] a reagent for preparing a probe or a PCR primer in a gene 
diagnosis, [7] creating a transgenic animal, or [8] a pharmaceutical such as a genetically preventing or treating agent. 



Claims 

1 . A G-protein coupled receptor protein comprising an amino acid sequence identical or substantially identical to the 
amino acid sequence represented by SEQ ID NO.1 or a salt thereof. 

2. A G-protein coupled receptor protein according to Claim 1 wherein an amino acid sequence substantially identical 
to the amino acid sequence represented by SEQ ID NO.1 is the amino acid sequence represented by SEQ ID NO. 
6 or a salt thereof. 

3. Apartial peptide of a G-protein coupled receptor protein according to Claim 1 or a salt thereof. 

4. A polynucleotide comprising a polynucleotide having a base sequence encoding a G-protein coupled receptor 
protein according to Claim 1 . 

5. A polynucleotide according to Claim 4 which is a DNA. 

6. A polynucleotide according to Claim 4 having the base sequence represented by SEQ ID NO.2 or SEQ ID NO.3. 

7. A polynucleotide according to Claim 4 comprising a polynucleotide having a base sequence encoding a G-protein 
coupled receptor protein comprising the amino acid sequence represented by SEQ ID NO.6. 

y 8. A polynucleotide according to Claim 7 which is a DNA. 

9. A polynucleotide according to Claim 7 having the base sequence represented by SEQ ID NO.7. 

10. A recombinant vector comprising a polynucleotide according to Claim 4. 

11. A transformant transformed with a recombinant vector according to Claim 10. 

12. A method for producing a G-protein coupled receptor protein according to Claim 1 or a salt thereof comprising 
incubating a transformant according to Claim 11 to produce a G-protein coupled receptor protein according to 
Claim 1 . 
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13 ' t?cla!r 3 d or a'salt lereof'^^ aCC ° rdin9 * C ' aim 1 ° r * partia ' peptide acc?ordin 9 

14. An antibody according to Claim 13 which is a neutralizing antibody which inactivates the signal transmission of a 
G-protein coupled receptor protein according to Claim 1 . 

15. A diagnostic agent comprising an antibody according to Claim 13. 

16. A ligand for a G-protein coupled receptor protein according to Claim 1 or a salt thereof obtained by using a G- 
protem coupled receptor protein according to Claim 1 or a partial peptide according to Claim 3 or a salt thereof. 

17. A pharmaceutical comprising a ligand for a G-protein coupled receptor protein according to Claim 16. 

18. A method for determining a ligand for a G-protein coupled receptor protein according to Claim 1 or a salt thereof 
compnsing using a G-protein coupled receptor protein according to Claim 1 or a partial peptide according to Claim 
3 or a salt thereof. a 

19. A method for screening for a compound or a salt thereof which is capable of altering the binding affinity between 
a Ngand and a G-prolein coupled receptor protein according to Claim 1 or a salt thereof comprising using a G- 
prote.n coupled receptor protein according to Claim 1 or a partial peptide according to Claim 3 or a salt thereof. 

20. A kit for screening for a compound or a salt thereof capable of altering the binding affinity between a ligand and a 
G-prote.n coupled receptor protein according to Claim 1 or a salt thereof comprising using a G-protein coupled 
receptor protein according to Claim 1 or a partial peptide according to Claim 3 or a salt thereof. 

21. A compound or a salt thereof capable of altering the binding affinity between a ligand and a G-protein coupled 
receptorprotein according to Claim 1 ora salt thereof which can be obtained by using a screening method according 
to Claim 19 or a screening kit according to Claim 20. 

22. A pharmaceutical comprising a compound or a salt thereof capable of altering the binding affinity between a ligand 
and a G-protein coupled receptor protein according to Claim 1 or.a salt thereof which can be obtained by usinqa 
screening method according to Claim 1 9 or a screening kit according to Claim 20. 

23. A polynucleotide capable of being hybridized with a polynucleotide according to Claim 4 under a high strinqent 

condition. a 

24. A polynucleotide comprising a base sequence or a part thereof which is complementary with a polynucleotide 
according to Claim 4. . 

25. A method for quantifying an mRNA of a G-protein coupled receptor protein according to Claim 1 comprising using 
a polynucleotide according to Claim 4 or a part thereof. 

26. A method for quantifying a G-protein coupled receptor protein according to Claim 1 comprising using an antibody 
according to Claim 13. a ' 

27. A method for diagnosing a disease related to a function of a G-protein coupled receptorprotein according to Claim 
1 comprising using a quantification method according to Claim 25 or Claim 26. 

28. A method for screening for a compound or a salt thereof capable of altering the expression level of a G-protein 
coupled receptor protein according to Claim 1 comprising using a quantification method according to Claim 25. 

29. A method for screening for a compound or a salt thereof capable of altering the amount of a G-protein coupled 
receptorprotein according to Claim 1 in a cell membrane comprising using a quantification method accordinq to 
Claim 26. 

30. A compound or a salt thereof capable of altering the expression level of a G-protein coupled receptor protein 
according to Claim 1 which can be obtainedby using a screening method according to Claim 28. 
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31. A compound or a salt thereof capable of altering the amount of a G-protein coupled receptor protein according to 
Claim 1 in a cell membrane which can be obtained by using a screening method according to Claim 29: 
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Figure 1 
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Figure 2 
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Figure 3 

1 ATGGATCCAACCGTCCCAGTCTTGGGTACAAAACT6ACACCAATCAACGGACGTGAGGA6 60 
MetAspProThrVa I ProVa I LeuG I yThrLysLeuThrPro 1 1 eAsnG lyArgGluGlu 

61 ACTCCTTGCTACAAGCAGACCCTGAGCTTCACGGTGCTGACGTGCATCA7TTCCCTTGTC 1 20 
ThrProCysTyrLysGlnThrLeuSerPheThrValLeuThrCysl lei leSerLeuVal 

121 GGACTGACAGGAAACGCGGTTGTGCTCTGGCTCCTGGGCTGCCGCATGCGCAGGAACGCT 180 
G I yLeuThrG I yAsnAI aVa I Va I LeuTrpLeuLeuG ) yCysAr gMetArgAr gAsnA la 

181 GTCTCCATCTACATCCTCAACCTGGCCGCAGCAGAGTTCCTCTTCCTCAGCTTCCAGATT 240 
ValSerl leTyrl leLeuAsnLeuAlaAlaAlaAspPheLeuPheLeuSerPheGlnl le 

241 ATACGTTCGCCATTACGCCTCATCAATATCAGCCATCTCATCCGCAAAATCCTCGTTTCT 300 
I leArgSerProLeuArgLeul leAsnl leSerHisLeul leArgLysl leLeuValSer 

301 GTGATGACCTTTCCCTACT7TACAGGCCTGAGTATGCTGAGCGCCATCAGCACCGAGCGC . 360 
ValMetThrPheProTyrPheThrGlyleuSerMetLeuSerAlal leSerThrGIuArg 

361 TGCCTGTCTGTTCTGTGGCCCATCTGGTACCGCTGCCGCCGCCCCACACACCTGTCAGCG 420 ; 
CysLeuSerValLeuTrpProlleTrpTyrArgCysArgArgProThrHisLeuSerAia 

421 GTCGTGTGTGTCCTGCTCTGGGGCCTGTCCCTGCTGTTTAGTATGCT6GAGTGGAGGTTC 480 
Va I Va I Cy sVa I LeuLeuTrpG I yLeuSerLeuLeuPheSerMetLeuG I uTr pAr gPhe 
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Figure 4 

.481 TGTGACTTCCT6TTTAGTGGT6CTGATTCTAGTTGGTGTGAAACGTCAGATTTCATCCCA 540 
CysAspPheLeuPheSerGlyAIaAspSerSerTrpCysGiuThrSerAspPhel lePro 

54 1 GTCGCGTG6CTQATTTTTTTAT6T6T6GTTCTCTGTGTTTCCAGCCTG6TCCTGCTGGTC 600 
Va I Al aTrpLeu 1 1 ePheLeuCysVa I Va I LeuCy sVa I SerSerLeuVa I LeuLeuVa I 

601 AGGATCCTCTGTGGATCCCGGAAGATGCC6CT6ACCAGGCTGTACGTGACCATCCTGCTC 660 
Argl leLeuCysGlySerArgLysMetProLeuThrArgLeuTyrValThr I leLeuLeu 

661 ACAGTGCTGGTCTTCCTCCTCTGCGGCCTGCCCTTCGGCATTCTGGGGGCCCTAATTTAC 720 
ThrValLeuValPheLeuLeuCysGlyLeuProPheGlyl leLeuGlyAlaLeul leTyr 

721 AGGATGCACCTGAATTTGGAAGTCTTATATTGTCATGTTTATCTGGTTTGCATGTCCCTG 780 
ArgMetH i sLeuAsnLeuG I uVa I LeuTy r Cy sH i sVa I Ty rLeuVa I Cy sMetSerLeu 

781 TCCTCTCTAAACAGTAGTGCCAACCCCATCATTTACTTCTTCGTGGGCTCCTTTAGGGAG 840 
SerSerLeuAsnSerSerAlaAsnProl lei leTyrPhePheValGlySerPheArgGIn 

841 CGTCAAAATAGGCAGAACCTGAAGCTGGTTCTCCAGAGGGCTCTGCAGGACAAGCCTGAG 900 
ArgGlnAsnArgGI nAsnLeuLy sleuVa I LeuG I nAr gA I aLeuG I nAspLysPr oG I u 

901 GTGGATAAAGGTGAAGGGCAGCTTCCTGAGGAAAGCCTGGAGCTGTCGGGAAGCAGATTG 960 
Va I AspLysG lyGluGlyGI nLeuProG I uG I uSerLeuG I uLeuSerG i ySerAr gLeu 

961 GGGCCATGA 969 
GlyPro*** 
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Box I Observations where certain claims were found unsear chable (Continuation of item 1 of first sheet) 

This international search report has nor been established in respect of certain claims under Article I7(2)(a) for the foltovin* reasons: 



£j Claims Nos.: 27 

because they relate to subject matter not required to be searched by this Authority, namely: 
The subject matter of claim 27 relates to a method for diagnosis of the human body. 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentenc es of Rule 6.4(a). 

Box U Observations where unity of invention Is lacking (Continuation of Item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: ~ 



1 . □ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



2. . Q As all searchable claims could be searched without effort justifying an additional fee, this Authorirv did not invite payment 
of any additional fee. ' rj 

3. □ As onry some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. □ No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

Q No protest accompanied the payment of additional search fees. 
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